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1.0 INTRODUCTION 

This Construction Completion Report (CCR) summarizes the construction of the In-Situ Soil 
Vapor Extraction (ISVE) systems in the Off-Site Containment Area (OFCA) and Kapica
Pazmey Area (K-P Area) of the American Chemical Service, Inc. (ACS) National Priorities 
List (NPL) Site in Griffith, Indiana Area from July 2001 to July 2002. The United States 
Environmental Protection Agency (U.S. EPA) Consent Decree identification numbers for the 
construction of these systems are 2.a. and 2.b., respectively. 

1.1 SITE BACKGROUND 

The ACS NPL Site is an operating chemical manufacturing facility. Past operations have 
impacted five land disposal areas: the On-Site Containment Area (ONCA), the Still Bottoms 
Pond Area, the Treatment Lagoon, the OFCA, and the K-P Area. The OFCA and K-P Area 
comprise approximately one-half of the 30-acre site and together they are referred to as the 
Off-Site Area. Because both areas lie within the Off-Site Area and the systems share 
common components, the ISVE system will be referred to as the Off-Site Area ISVE system 
within this report. A site map is shown on Figure C-1. 

In 1997, MWH installed a 4,400-foot long continuous perimeter barrier wall around the 
ONCA, the ACS operating facility, the OFCA and the K-P Area. The barrier wall encloses 
the contamination source areas at the Site. MWH installed a Separation Barrier Wall within 
the perimeter barrier wall from January to February 2001. The Separation Barrier Wall 
provides vertical, hydraulic separation of groundv,:ater minimizing migration of contaminated 
groundwater from the On-Site Area to the Off-Site Area. The separation wall is keyed into a 
clay layer approximately 20 feet below ground surface. Figure C-1 shows the locations of 
the Separation Barrier Wall and the original Barrier Wall installed along the perimeter of the 
site. 

A groundwater extraction system was installed to maintain hydraulic capture inside the 
barrier wall inside the contained area. This system is referred to as the Barrier Wall 
Extraction System (BWES). The system is comprised of ten extraction trenches. Extraction 
wells were installed at the end of each trench to collect the groundwater. One of the main 
objectives of the BWES is to dewater the On- and Off-Site Areas to allow for effective 
operation of the ISVE systems. Water collected by the BWES is treated at the on-site 
Groundwater Treatment Plant (GWTP). 

Further information regarding the history of the ACS NPL Site is available m the Final 
Remedial Design Report (MWH, August 1999). 
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1.2 IN-SITU SOIL VAPOR EXTRACTION SYSTEM OBJECTIVES 

Since the barrier wall already contains the source areas at the Site, the primary objective of 
ISVE at the ACS Site is reduction of mobile volatile organic compounds (VOCs) in the 
source areas by extracting VOCs and, to some extent, semivolatile organic compounds 
(SVOCs). Implementation of ISVE technology is consistent with the objectives of the Final 
Remedy for the ACS Site, as defined in the Record of Decision (ROD), to address the 
principle threat by reducing the risk of exposure to contaminated vapors and reducing the 
potential migration of mobile contaminants to the groundwater. 

Applying ISVE to the source areas will decrease the mobile contaminants within the barrier 
wall. This reduction, in conjunction with the barrier wall and groundwater pump and treat 
system, will further reduce the potential for off-site contaminant migration. 

In addition, ISVE will reduce the opportunity for vapor contact through the ground surface 
by reducing the vapors in the subsurface and minimize the VOC loading in the GWTP by 
removing VOCs before they dissolve into the groundwater. 

The objective of the air sparge system in the Off-Site Area is to address areas of VOC 
contamination that are below the target water level. Air injected by the air sparge system 
induces volatilization and introduces oxygen into the groundwater to promote 
biodegradation. When used in conjunction with ISVE, the volatiles produced by sparging 
will be collected by the ISVE system. 

Further discussion regarding the design of the ISVE system IS available m the Final 
Remedial Design Report (MWH, August 1999). 

1.3 SYSTEM DESCRIPTION 

The Off-Site Area ISVE system consists of the following major components: 

• Forty-two ISVE wells (12 located in the K-P Area and 30 in the OFCA) 
• Conveyance piping 
• Vacuum blower system 
• Condensate removal system 
• Extracted vapor treatment system 
• Controls and Instrumentation 

The ISVE blower provides a vacuum at the ISVE wells and pulls the extracted vapors to the 
blower shed via the conveyance piping. In the blower shed, the individual conveyance pipes 
merge into a header system and are directed through the condensate removal system. During 
initial operation of the ISVE system, extracted soil vapor is likely to include entrained 
groundwater. As dewatering in the Off-Site Area progresses and much of the subsurface 
moisture is removed, the quantity of entrained groundwater is expected to decrease. 
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A knockout tank with a dernister removes entrained water collected with the extracted 
vapors. The collected water (condensate) is pumped to the GWTP for treatment. 

The extracted vapors are then treated by the thermal oxidizer/scrubber system located at the 
GWTP to remove the contaminants from the vapor stream prior to discharge to the 
atmosphere. The thermal oxidizer heats the air stream to a temperature high enough to 
combust the volatile contaminants of the vapor stream. The scrubber removes the byproduct 
of the combustion process, hydrochloric acid gas, before the treated air is discharged to the 
atmosphere. Air sampling is conducted regularly as outlined in the Performance Standard 
Verification Plan (PSVP) (MWH, June 1999) and has confirmed the released air does not 
contain any contaminants at unacceptable concentrations. 

1.4 SCOPE OF WORK 

This report documents the completion of the following tasks m accordance with EPA
approved design specifications: 

• Installation of ISVE and Air Sparge Points. Forty-two ISVE wells and three air 
sparge (AS) points were installed in the Off-Site Area. Twelve ISVE wells (SVE-1 
through SVE-12) were installed in the K-P Area; thirty ISVE wells (SVE-13 through 
SVE-42) were installed in the OFCA. The air sparge points are designated as AS-7 
through AS-9. 

• Construction of the ISVE System Blower Shed. A blower shed was installed in the 
Off-Site Area to house the vacuum blower system and condensate removal system. 

• Installation of Conveyance Piping. Conveyance piping was installed to connect 
each ISVE well and air sparge point to the piping manifold in the blower shed. Air 
and condensate conveyance piping also runs from the blower shed to the GWTP. 
Installation of this piping is detailed in the Barrier Wall Extraction System Off-Site 
Area Upgrades Construction Completion Report (MWH, March 2003). 

• Installation of Thermal Oxidizer/Scrubber System. To treat the high 
concentrations of contaminants in the vapor stream anticipated during the initial 
operation of the ISVE system, a thermal oxidizer and scrubber were installed at the 
GWTP. 

• Installation of Controls and Instrumentation. The ISYE system required 
installation of controls and instrumentation and integration of the ISVE system 
operation with the operation of the GWTP. 

The Gantt chart in Appendix A summarizes dates and durations for each of these 
components. 
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2.0 SUMMARY OF CONSTRUCTION ACTIVITIES 

2.1 ISVE WELL AND AIR SPARGE POINT INSTALLATION 

The ISVE wells and air sparge points were installed in the Off-Site Area to meet the 
objectives detailed in Section 1.2. 

MWH selected Boart Longyear Company (Boart Longyear) of Schofield, Wisconsin to 
install the wells. The work was conducted from August 27, 2001 to September 20, 2001. 

Figure C-2 shows the locations of the wells. A photographic log of the construction of the 
ISVE wells and air sparge points is included in Photographs 1 through 11 of Appendix B. 
Boring logs and well construction diagrams prepared by Boart Longyear are included in 
Appendix C. Copies of the drillers' Indiana Well Driller's Licenses are included in 
Appendix D. 

2.1.1 Well Construction 
The drilling locations were surveyed by Area Survey, Inc. of Orland Park, Illinois prior to 
Boart Longyear's mobilization to the site. Each location was marked with a stake labeled 
with the well identification. 

Two drill rigs, a track-mounted Diedrich-50 rig and a wheel-mounted all-terrain rig, were 
used to install the 42 ISVE wells and three air sparge points. 

Ten-inch diameter boreholes for ISVE well locations were drilled to the specified depth 
using M-'4-inch inside diameter hollow-stem augers. Geologic characteristics and evidence of 
free product, if present at the drilling location, were noted. 

The ISVE wells were installed to depths ranging from 15 to 25 feet. Installation depths are 
included on Table 1. The ISVE wells were constructed of 4-inch diameter, 304 stainless 
steel with screen lengths of 10 or 15 feet. The riser pipe for the wells extended four to 
six feet above the ground surface (top of clay component of interim cover). Expandable well 
plugs were installed to seal each well to the atmosphere after installation. 

A coarse sand filter pack was installed to 12 inches above the screen. Bentonite chips were 
installed to approximately one foot above the filter pack and then hydrated. The chips were 
allowed to hydrate for approximately 10 minutes to ensure the formation of a bentonite seal 
immediately above the filter pack. The remainder of the annular space was then filled with 
bentonite grout to the ground surface. (Please note that not all of the well installation logs 
included in Appendix C indicate the use of bentonite grout.) 

Construction details for the ISVE wells are summarized in Table 1. A detailed drawing of a 
typical ISVE well is included as one of the details on Figure C-5. 
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At each air sparge point location, an eight-inch diameter borehole was drilled to a depth of 
30 feet below ground surface using a hollow-stem auger. 

The air sparge points were installed to approximately 29 feet below ground surface. 
The points were constructed of 2-inch diameter, 304 stainless steel with a screen length of 
two feet. Construction details for the air sparge points are summarized in Table 1. 
A detailed drawing of a typical air sparge point is included in Figure C-5. 

2.1.2 Contaminated Soils Handling 
During drilling, plastic sheets were placed around each drilling location to prevent 
contaminated soils from contacting the ground surface. Drilling cuttings and the plastic 
sheets were collected and stored in a rolloff box. At the end of the drilling activities, the 
contents of the rolloff box were placed in the Fire Pond located in the On-Site Area. 
The Fire Pond was subsequently covered and included in the On-Site Area ISVE system (to 
be documented in a future CCR). 

2.1.3 Quality Control 
Material testing and quality control measures were followed in accordance with the 
Constmction Quality Assurance Plan (Montgomery Watson. June 1999) to assure that the 
ISVE wells and air sparge points met the performance requirements. The following quality 
control measures were executed prior to and during construction: 

• Submittal of manufacturer specifications and approval of construction materials, 
• Verification of filter pack depth, and 
• Verification of well operation. 

Manufacturer specifications for the materials used during construction were submitted to and 
approved by MWH prior to construction. The manufacturer's specification sheets are 
included in Appendix D. 

MWH personnel provided full time oversight to inspect the construction of the wells. 
The inspections included verification that the approved materials were used, verifications that 
the materials were not damaged or compromised during installation, verification that the 
proper documentation was completed, and that the wells were constructed to the proper 
depths and dimensions. Well depths and dimensions were verified by auger depth. 
The depth of the filter pack above the top of the screen was verified using a tape measure. 

2.1.4 Health and Safety 
The work associated with the installation of the ISVE wells and air sparge points was 
performed in accordance with the site-specific Health and Safety Plan (HASP) and Boart 
Longyear's HASP submitted to MWH prior to mobilizing to the site. 

Prior to beginning work each day, Toolbox Safety Meetings were held with all work crews 
on site that day. The Boart Longyear project manager or the MWH Site Health and Safety 
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Officer conducted the meetings. Topics at the meetings included identification of the various 
work crews on site, safety concerns related to the day's activities, general health and safety 
subjects, and site- and activity-specific protocols. 

An exclusion zone was set up at a minimum 30-foot radius around each drilling location. 
The exclusion zone was expanded if necessary based on air monitoring results. In areas 
where the drill rigs were relatively close together, a larger exclusion zone was established to 
encompass both rigs. A contamination reduction zone was set up adjacent to the exclusion 
zone for personnel decontamination. 

Boart Longyear monitored concentrations of VOCs in worker breathing zones and in areas 
adjacent to the activities using a photoionization detector (PID). Combustible gases, lower 
explosive limit, and oxygen levels were also monitored regularly. MWH personnel were on 
site throughout the construction activities and conducted regular quality assurance air 
monitoring along the perimeter of the exclusion zone. 

Because of the potential for elevated contaminant concentrations, Boart Longyear personnel 
performed the work in Level B personal protective equipment (PPE). At a minimum, this 
included Tyvek protective overalls, plastic boot covers, inner gloves, outer chemical resistant 
gloves, full-face supplied air respirator, and hard hat. The air was supplied by a cascade air 
system. A 30-minute self-contained breathing apparatus (SCBA) was available near the 
work area for emergency situations. All personnel using respirators were required to have 
current fit testing certification. 

2.2 CONSTRUCTION OF ISVE SYSTEM BLOWER SHED 

The blower shed houses the mechanical equipment for the ISVE system, including the 
vacuum blower, the entrained water knockout tank, the groundwater pump, and the ISVE 
piping manifold. 

MWH selected Fliteway Technologies, Inc. (Fliteway) of Greendale, Wisconsin to construct 
the blower shed. Ryan Construction of Merrillville, Indiana constructed the building 
foundation slab and installed additional piping to the manifold inside the building. 
The blower shed was constructed off site and delivered to the site on September 25, 2001. 
The blower was installed in the shed in December 2001. 

A photographic log of the installation of the blower shed IS included in Photographs 17 
through 20 in Appendix B. 

2.2.1 Foundation 
In preparation for the construction of the building foundation slab, MWH installed transition 
piping at the blower shed location. The transition piping consisted of high-density 
polyethylene (HDPE) 90-degree, pipe sweeps. The sweeps connect the piping manifold 
inside the blower shed to the conveyance piping installed to each ISVE well. Section 2.3 
provides details of the conveyance pipe installation. MWH mounted 42 three-inch diameter 
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sweeps for the ISVE wells and three, two-inch diameter sweeps for the air sparge points 
during the week of August 27, 2001. Austgen Electric, Inc. of Griffith, Indiana installed 
electrical conduits from a power pole along Colfax A venue to the blower shed and from the 
blower shed to the vicinity of extraction well EW-20C. Both conduits were terminated at an 
elevation above the future blower shed foundation. These conduits contain the electrical 
power lines for the blower shed and Off-Site Area BWES pumps. 

Ryan Construction of Merrillville, Indiana constructed the foundation slab. The subbase for 
the concrete floating slab foundation consisted of a 12-inch thick layer of CA-6 aggregate. 
A 6-mil, plastic vapor barrier was placed over the subbase. 

The slab is 14 feet by 36 feet by 12 inches thick with a two-foot thick perimeter footing. 
The slab was constructed of concrete with a compressive strength of over 4,000 pounds per 
square inch (psi) and was reinforced with No. 5 reinforcing bars spaced 12 inches apart. 
Reinforcing bars (No. 5) were also placed along the perimeter footing. An HDPE 
embedment strip was installed around the outer edge of the slab. As part of the final cover 
construction in the Off-Site Area, a polyethylene flexible membrane liner was attached to the 
embedment strip. An 18-inch by 18-inch by 3.75-inch deep sump was formed into the center 
of the slab. An as-built drawing of the slab is included as Figure C-3. 

Embedment of the HDPE liner into the concrete slab is a modification of the slab detail 
included in the Final Remedial Design Report. This detail showed the HDPE being 
continuous beneath the slab. The modification was made to accommodate construction 
scheduling and logistics. The U.S. EPA approved this modification on August 8. 2001. 

On September 6, 2001, the concrete was poured to form the slab. The concrete was poured 
around the HDPE sweeps and electrical conduits. During the concrete installation. three 
cylinder samples of concrete were collected. These were tested for compressive strength by 
Great Lakes Soils and Environmental of Burr Ridge, Illinois after 4, 14, and 28 days. 
The final 28 day compressive strength test, conducted on October 4, 2001. demonstrated that 
the concrete had a compressive strength of 4,706 psi (greater than the original minimum 
requirement of 4,000 psi). Test results are included in Appendix E. 

On September 20, 2001, U.S. Floor Corporation of Skokie, Illinois applied a protective 
coating to the concrete. The coating, Rock Tred Agua-Rock Clear Part-A, is designed to 
protect the concrete in the event of leakage from the condensate removal system. 
The coating is also ultraviolet (UV) resistant. 

2.2.2 Blower Shed 
The blower shed was prefabricated off site at Fliteway's facility in Greendale, Wisconsin. 
It was transported to the ACS site and placed on top of the foundation by crane on September 
25, 2001. The structure was constructed to conform to all applicable building codes. 

The blower shed has a 32 foot long, 10 foot wide. and 81!2 foot high steel tube frame on a 
base frame constructed of 10-inch steel C-channels. The roof is pitched one foot from the 
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front to the rear. The building has a V2-inch plywood exterior, Rl3 insulation in the walls and 
ceiling, and exterior vinyl siding. 

The building is divided into an equipment room (24-foot by 10-foot) with equipment rated 
for potentially hazardous environments and a non-rated control room (8-foot by 10-foot) for 
electrical and control equipment. All equipment installed in the equipment room was 
installed and wired per National Electric Code (NEC) Class 1, Division 2 Hazardous 
Location requirements. 

A six-foot wide by eight-foot tall commercial steel double door was installed on the front of 
the building for access to the equipment room. A separate, three-foot wide by eight-foot tall 
steel personnel door allows access to the electrical/control room. 

The building ventilation system consisted of two ventilation fans and louvered vents. 
The wall-mounted hazardous location fans, one in each section of the building, are controlled 
by thermostat. 

The building is heated by two heaters, one in each section of the building. An electric 
convection heater certified for use in NEC Class 1, Division 1 locations was installed in the 
equipment room. 

Three 100-watt interior lights rated for hazardous locations were installed in the equipment 
room. An exterior light with a light-sensitive photo eye that provides automatic dusk-to
dawn operation was installed above the access door. 

2.2.3 Conveyance Piping Manifold 
The system piping manifold, located in the equipment room, was constructed of six-inch 
diameter Schedule 80 polyvinyl chloride (PVC) pipes. The manifold was comprised of five 
header branches. Each of the riser pipes installed in the foundation slab connected to one of 
these five branches. Two of these headers (KP-1 and KP-2) connected to the riser pipes 
corresponding to the K-P Area wells (SVE-1 through SVE-12). The other three headers 
(OFCA-1, OFCA-2, and OFCA-3) connected to the riser pipes corresponding to the OFCA 
wells (SVE-13 through SVE-42). Another six-inch diameter pipe branch allowed ambient air 
into the vacuum system. 

Six-inch diameter manual butterfly valves were installed on each branch to control flow. 
The blower effluent piping was connected to an eight-inch diameter HDPE pipe that runs 
approximately 1,400 feet to the GWTP where it was connected to the thermal oxidizer. 
During fresh air operation, the blower effluent stream can be diverted to the atmosphere 
through a discharge pipe that leads to the building exterior. 

Pitot tubes and Dwyer Capsuhelic flow meters were installed on headers KP-1 and KP-2, the 
ambient air header, the influent pipe to the entrained water knockout tank, and the blower 
effluent pipe. The Capsuhelic flow meters transmit the differential pressure in the pipe to the 
programmable logic controller (PLC). 
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Six-inch diameter, Universal-brand silencers were installed on the ambient air header and on 
the blower effluent pipe. A six-inch diameter, 10-micron in-line filter was installed between 
the knockout tank and the blower. A Dwyer Magnehelic gauge was installed to measure the 
differential pressure across the filter element. 

A Kunkle vacuum relief valve was installed on the inlet side of the blower. A Kunkle 
pressure relief valve was installed on the blower outlet pipe. Two Dwyer temperature gauges 
were installed on the blower influent and effluent piping. 

Ryan Construction installed an additional three-inch diameter pipe to supplement the 
six-inch diameter ambient air header. A solenoid valve with an ASAHII America Quarter 
Master Electric Actuator controls flow through the pipe. Austgen Electric installed a 
Rosemount Series 2088 pressure transducer on the blower effluent piping to measure the 
pressure at this point and transmit the information to the PLC. 

Flexible, clear, reinforced PVC hose was used to connect the riser pipes and the manifold 
system. Ryan Construction installed the hose in January 2002. Each riser pipe has a three
inch diameter, Valterra-brand gate valve, a Dwyer vacuum gauge and a sample port. MWH 
installed fittings on each riser pipe to facilitate the insertion of a pitot tube for flow 
measurement. 

2.2.4 Blower 
The ISVE system blower is 30-horsepower, pos1t1ve displacement blower (Hibon Model 
No. HJV 815). The blower is rated for 1,000 standard cubic feet per minute (scfm) at a 
vacuum of 95 inches of water ("H20) and a discharge pressure of 23''H20. 

The blower was installed in the blower shed during the week of December 17, 2001. 
The blower was mounted on a steel frame. 

The blower was coated with an acrylic urethane coating to provide chemical and abrasion 
resistance to critical blower parts. 

2.2.5 Entrained Water Knockout Tank 
A 500-gallon (250-gallon fluid capacity) stainless steel knockout tank is located in the 
equipment room. The tank has a removable top cover and an internal demister pad. 
The tank originally housed three stainless steel, explosion-proof level switches (a low, high, 
and a high-high) to control operation of the transfer pump. A sight glass installed on the 
exterior of the tank allows visual observation of the water level in the tank. A drain port with 
a manual ball valve is located near the base of the tank. 

During initial operation of the ISVE system, excessive buildup of entrained product and 
sediment caused the level switches to malfunction. Fliteway changed the configuration of 
the level switches during the week of May 27, 2002. The new configuration included the 
installation of another sight glass that isolated the level switches on the exterior of the tank. 

OFCA and K-P A.rea ISVE Systems March 2004 American Chemical Service 

Construction Completion Report Page 9 NPL Site 



2.2.6 Transfer Pump 
A Moyno-brand progressive cavity, explosion-proof pump with a one-horsepower motor is 
mounted next to the knockout tank. The pump transfers water from the knockout tank to 
tank T-102located in the GWTP. 

2.2. 7 Quality Control 
Material testing and quality control measures were taken in accordance with the Constmction 
Quality Assurance Plan (Montgomery Watson, June 1999) to assure that the ISVE wells and 
air sparge points met the applicable performance requirements. 

Manufacturer specifications for the materials used during construction were submitted to and 
approved by MWH prior to construction. The manufacturer's specification sheets are 
included in Appendix G. 

2.3 CONVEYANCE PIPING INSTALLATION 

Conveyance piping was installed to connect the ISVE wells and air sparge points to the pipe 
sweeps installed within the blower shed foundation. 

MWH selected Heritage Industrial Services, L.L.C. (HIS) of Indianapolis, Indiana to install 
the conveyance piping. HIS began installation of the underground piping on 
November 28, 2001. HIS demobilized from the site on December 21. 2001 after completing 
the installation. HIS mobilized to the site an additional three times (in April. May, and 
July 2002) to complete the work. 

A Photograph Log of the installation of the conveyance piping is included in photographs 21 
through 36 in Appendix B. 

2.3.1 Trench Construction 
The installation of the conveyance piping began with construction of trenches between the 
blower shed and the ISVE wells and air sparge points. In general, the trenches were 
excavated to approximately one foot below the ground surface using a Kobelco excavator. 
This depth corresponded to the bottom of the clay cover. In the area near wells SVE-35 
through SVE-42, this depth was increased to up to l 1/2 feet below ground surface to maintain 
a constant slope back to the well. 

To reduce the amount of entrained water collected in the knockout tank in the blower shed, 
the trenches were sloped toward the well when possible. This allows the water to drain back 
to the wells in the conveyance piping. As discussed in the Final Remedial Design Report, 
because the ground surface elevation in the K-P Area is higher than the blower shed, piping 
to the ISVE wells in that area could not be sloped towards the wells. As a result, the 
collection of entrained water near the blower shed is monitored during system operation to 
ensure flow is not restricted. 
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The piping trenches were constructed with four main trunks (three in the OFCA and one in 
the K-P Area). From the main trunk trench, individual trenches branched off toward each of 
the ISVE wells or air sparge points. Figure C-4 shows the layout of the piping trenches. 

2.3.2 Pipe Installation 
The conveyance piping and pipe fittings installed include three-inch diameter (ISVE) and 
two-inch diameter (air sparge) SDR 11 Plexco Perfomance Pipe 1000 Series HDPE pipe, 
supplied by Forrer Supply Co., Inc. of Germantown, Wisconsin. 
The piping was fused via the thermal butt-fusion technique using a hydraulic fusion machine. 
Procedures for fusion of the piping and fittings conformed to the specifications of the piping 
manufacturer. 

The pipe was first fused to the end of the pipe sweeps installed within the foundation of the 
blower shed. The pipe sweeps were numbered to coordinate the routing of the piping along 
the trenches. Pipe sections were fused together and run to each ISVE well and air sparge 
point. The runs were designed and installed to minimize pipe crossovers and low points in 
the pipe runs that would result in areas where condensate could collect and minimize air 
flow. At each ISVE well and air sparge point, an HDPE flange adapter with a stainless steel 
backup ring was fused on the end of the pipe. 

Typical details of the pipe-to-well connections are shown on Figure C-5. 

2.3.3 Pressure Testing 
Each pipe was then pressure tested to verify the integrity of the pipe and the pipe welds. 
An air compressor was connected to either the flange connection at the well end of the pipe 
or at the termination inside the blower shed. A blind flange was attached to the other end. 
A pressure of 50 psi was applied to the pipe. This pressure was held for a minimum of five 
minutes. MWH personnel observed each of the pressure tests. In each test. the pressure 
remained constant in the sealed pipe for five minutes indicating the piping was free of any 
leaks. 

2.3.4 Connection to Wells 
Once pressure testing was completed, a three-inch diameter hole was drilled into the stainless 
steel casing of each ISVE well and a two-inch diameter hole was drilled into the casing of 
each air sparge point. Because of concerns of explosive atmospheres in the well and 
potential sparking from the drilling, the atmosphere in each well was inerted by continuously 
injecting pressurized air into the well. To do this, an inflatable "muni-ball" was lowered into 
the well immediately below the drilling point. The "muni-ball" was inflated to 20 psi. 
An air compressor continuously forced fresh air into the space above the "muni-ball" during 
the connection activities. The atmosphere inside the well was monitored for oxygen level 
and lower explosive limit (LEL) using an Industrial Scientific Combustible Gas Indicator and 
for total organic vapors using a Thermal Environmental Instruments PID. Readings 
indicated the sealing and purging of the well was successful in eliminating potentially 
explosive conditions. 
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The conveyance pipe was then attached to the well using a stainless steel saddle. 
The saddle assembly consisted of the saddle, a 12-inch long, stainless steel pipe nipple, and a 
stainless steel flange. This flange was attached to the backup ring connected to the HDPE 
conveyance p1pe. Photographs 31 and 32 in Appendix B show assembled saddle 
connections. 

After initial installation of the saddles, the clay around the saddles was removed and the 
connection bolts were inspected to confirm they were tightened to a torque level of 100 foot
pounds (ft-lbs). Bolts that had not been tightened sufficiently were tightened to 100 ft-lbs. 

2.3.5 Backfill and Compaction 
Following the installation of the piping and connection to the well, the excavated clay was 
then backfilled over the pipe using a John Deere 450 bulldozer. In areas where contaminated 
soil beneath the clay was encountered during excavation of the trench, the contaminated soil 
was placed into the trench prior to backfilling the clay. In areas near the blower shed where 
placement of the clay beneath the pipes was not possible, the space beneath the piping was 
filled with quick-setting concrete (Photograph 36 in Appendix B). This provided a stable 
base for the piping and the clay that was subsequently reinstalled and recompacted on top of 
the piping. 

The clay backfill at each well location was compacted usmg an Ingersoll-Rand Pro Pac 
Series 70 vibratory smooth-drum roller. 

Upon backfill and compaction of the clay layer, Patrick Engineering, Inc. (Patrick 
Engineering) of Lisle, Illinois, a subcontractor of HIS, tested the clay to determine if the 
compaction and optimum moisture standards were met. Patrick Engineering first collected a 
Proctor sample of the clay to determine the density and optimum moisture content. This 
sample indicated compaction standards were a minimum 95% of the Maximum Proctor 
Density of 110.8 pounds per cubic foot (pcf) at zero to plus two percent (0 to +2%) of the 
optimum moisture content of 17 .4%. 

Compaction and moisture testing was performed along the trenches. Patrick Engineering 
was on site on December 21, 2001 to test the compaction and moisture content of the clay. 
At this time, testing was conducted only in the OFCA. Compaction was not yet completed in 
the K-P Area. Several tests in the OFCA failed to meet moisture requirements or compaction 
density. HIS decided to delay until spring 2002 to correct the failed areas and to complete 
compaction in the K-P Area. 

HIS made two attempts (on April 11, 2002 and May 22, 2002) to meet clay compaction 
specifications without disturbing the clay layer. However, because these attempts were 
unsuccessful in meeting specifications at all test locations, HIS returned to the site in 
July 2002 to remove and stockpile the top six inches of clay. The bottom six inches of clay 
were not removed because removal might damage the embedded pipes. The stockpiled clay 
and the reopened trench were wetted and the clay was replaced in the trench. The clay was 
then recompacted and tested by Patrick Engineering. Patrick Engineering first collected a 
sample of the clay to determine that the maximum Proctor Density and optimum moisture 
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content (OMC) were 110.8 pounds per cubic feet (pcf) and 17.4%, respectively. The 
required compaction standards for the backfilled material were a minimum density of 95% of 
the maximum Proctor Density (~ 105.3 pcf) at zero to plus 2% of the OMC (17.4% to 
19.4% ). The test locations, typically spaced every 50 feet, were selected by the MWH Field 
Engineer to ensure that the results were representative of HIS's compaction efforts. 
Compaction results are included in Appendix H. 

Following the replacement of the clay by HIS, the integrity of the HOPE piping was verified 
by pressure testing. 

2.3.6 Contaminated Soils Handling 
In areas where the trench cut into native soils beneath the clay layer, the native soils were 
separated from the clay and placed on plastic sheets. The stockpile was covered with plastic 
sheeting to prevent precipitation from contacting these materials that had potential to contain 
contaminated soils. After the piping was laid in the trench, the native soils were placed back 
into the trench above the pipes. Clay was then backfilled over the native soils. 

2.3.7 Material Testing and Quality Control 
Material testing and quality control measures were follov,:ed in accordance with the 
Construction Quality Assurance Plan (Montgomery Watson. June 1999) to assure that the 
piping met the performance requirements. The following quality control measures were 
executed prior to and during construction: 

• Submittal of manufacturer specifications and approval of construction materials, 
• Observation of thermal butt fusion process, 
• Verification of integrity of HOPE pipe via pressure testing. 
• Testing of compaction and moisture content of the clay, and 
• Torque testing of the well saddle bolts. 

Manufacturer specifications for the materials used during construction were submitted to and 
approved by MWH prior to construction. The manufacturer's specification sheets are 
included in Appendix I. 

MWH regularly inspected the thermal butt-fusion process to verify construction procedures 
were being followed. During cold weather, particular attention was paid to the temperature 
of the welding equipment to ensure it was maintained at or above the recommended 
temperature. 

The integrity of the pipe welds and connections was verified by pressure testing. Pressurized 
air was directed to each of the lines until the pressure in the pipe was 50 psi. This pressure 
was held for a minimum of 3 minutes at each location. MWH personnel observed the 
pressure tests, which were completed for all piping by December 21, 2001 and performed 
again in July 2002. 

Upon backfill and compaction of the clay layer, Patrick Engineering tested the clay to 
determine if hydraulic conductivity standards were met. Compaction standards were a 
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minimum 95% of the Maximum Proctor Density at zero to plus two percent (0 to +2%) of 
optimum moisture content. Patrick Engineering collected a Proctor sample of the clay at 
ACS to determine the density and optimum moisture content. Compaction tests performed in 
July 2002 indicated the standards had been achieved. The compaction testing results are 
included in Appendix H. 

Tightening of the bolts on the well saddles was performed using a torque wrench. MWH 
observed this process to confirm the torque applied was 100 ft-Ibs. 

2.3.8 Health and Safety 
The work associated with the installation of the conveyance p1pmg was performed in 
accordance with the site-specific HASP and the HASP submitted to MWH by HIS prior to 
mobilizing to the site. 

Toolbox Safety Meetings were held each morning with all personnel on site for the day prior 
to beginning work. The HIS project manager or the MWH Site Health and Safety Officer 
conducted the meetings. Topics discussed at the meetings included identification of the 
various work crews on site, safety concerns inherent to the day's activities, general health 
and safety subjects, and site-specific safety protocols. 

Regular air monitoring was conducted thr~ughout the excavation of the trenches and 
connection to the wells. HIS continuously monitored concentrations of VOCs in worker 
breathing zones and in areas adjacent to the activities using a PID. When drilling into the 
well casing, the atmosphere inside the well was monitored for oxygen level and LEL using 
an Industrial Scientific Combustible Gas Indicator and for total organic vapors using a 
Thermal Environmental Instruments PID. Personal protective equipment (PPE) was worn as 
required and in accordance with the HASPs. MWH personnel were on site throughout the 
construction activities and conducted regular air monitoring along the perimeter of the work 
areas. 

2.4 INSTALLATION OF THERMAL OXIDIZER/SCRUBBER SYSTEM 

A recuperative thermal oxidizer and scrubber system was installed at the GWTP to treat the 
vapors from the Off-Site Area ISVE system. 

The thermal oxidizer uses high temperature and an adequate residence time in its combustion 
chamber to combust the VOCs contained in the influent air stream. A recuperative-type 
oxidizer utilizes a heat exchange system to transfer heat from the combustion chamber 
effluent to the influent air stream. 

The byproduct of the combustion of the chlorinated VOCs contained in the vapor stream is 
hydrochloric acid gas. This acid gas is removed by the scrubber prior to discharge of the air 
to the atmosphere. The scrubber first reduces (or "quenches") the temperature of the air 
stream using a water mist. At the quench section, a portion of the hydrochloric acid is 
absorbed by the water. The gases exit the quench section and enter a countercurrent 
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absoJ1>tion column. A water mist is applied to the top of the abSOJ1>tion column through a 
nozzle. The remaining acid vapors are absorbed into the water. The packing effectively 
increases the available surface area and enhances the absoJ1>tion process. 

MWH selected Durr Environmental, Inc. (Durr) of Plymouth, Michigan to construct the 
thermal oxidizer and scrubber system for off-gas treatment. 

Photographs 37 through 49 in Appendix B show the installation of the oxidizer is included. 
Manufacturer specification sheets for thermal oxidizer and scrubber equipment are located in 
Appendix J. 

2.4.1 Thermal Oxidizer 
Following fabrication of the system in Durr's Wixom, Michigan facility, the thermal oxidizer 
and scrubber units were delivered to the site on February 7, 2002. The units were placed in 
position using a crane on February 7, 2002. The oxidizer was placed outside the south end of 
the GWTP building next to the existing catalytic oxidizer unit. The scrubber was placed 
inside the GWTP building. 

Ryan Construction of Merrillville, Indiana completed the on-site assembly of the system on 
February 15, 2002. 
The thermal oxidizer rests on a structural steel skid fabricated from tube steel. 

The influent piping constructed of eight-inch diameter HOPE pipe extends from the Off-Site 
Area and terminates at a manifold located in the southeast comer of the GWTP. The HOPE 
pipe was connected to the thermal oxidizer by eight-inch diameter PVC pipe. A Dwyer 
Model 2020 pressure gauge and a Dwyer Model 605 Magnehelic differential pressure
indicating transmitter with an averaging pitot tube assembly were installed on the influent 
piping. These instruments control the speed of the YFD and subsequently the process 
blower. 

The influent pipe is connected to the damper assembly adjacent to the process blower. The 
damper assembly includes a six-inch diameter fresh air damper and an eight-inch diameter 
isolation damper. The dampers are controlled by electric actuators manufactured by Remote 
Control, Inc. 

A forced draft process blower pushes air flow through the oxidizer/scrubber system. This 
blower is a 1,200-cfm, 7.5-horsepower (hp) American Fan Company blower with a 
316L stainless steel impeller. The blower is controlled by a variable frequency drive (YFD) 
that modulates the speed of the blower to maintain near static pressure in the influent piping. 

A shell-and-tube heat exchanger preheats the process air before it enters the oxidizer's 
combustion chamber. The heat exchanger is constructed of %-inch diameter Inconel tubes 
through which the cool influent air flows. The exhaust air from the combustion chamber 
flows over the outside of the tubes. 
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The combustion chamber is constructed of 10-gauge Hastelloy C276 plate and stainless steel 
supports. The chamber is continuously welded for an airtight construction. It is lined with 
four-inch thick Harbison Walker Ultra Green 45 castable refractory and insulated with 
~-inch thick Thenna-Fiber K-FAC SR hardboard. 

The temperature in the combustion chamber is controlled by a natural gas burner system. 
The existing gas supply at the GWTP was extended to the location of the new thermal 
oxidizer. A flow meter showing total flow tracks the system's natural gas consumption. 
The temperature is maintained at the set point (approximately 1,700°F) by a Honeywell 
UDC 1000 Micro-Pro controller. This controller modulates the firing rate of the Eclipse 
TJ 100 burner through a series of control valves, regulating valves, and pressure switches on 
the gas train and by a modulating combustion air valve. The combustion air valve regulates 
air flow from the combustion blower to the burner. The combustion blower is a 250-cfm, 
2-hp, American Fan Company blower. A Honeywell C7061 Ultraviolet Flame Detector 
verifies the existence and measures the strength of the flame. 

A flanged connection was included on the oxidizer to allow a portion of the combustion 
chamber effluent air stream to bypass the heat exchanger. Ryan Construction installed a duct 
and valve to connect the combustion chamber directly to the heat exchanger effluent duct. 
This allows the operator to increase, if necessary, the loading capacity of the chamber by 
reducing the amount of heat in the combustion chamber influent. 

Thermocouples are installed in the combustion chamber and heat exchanger to monitor 
temperatures throughout the unit. The thermocouples are 12-inch long, Watlow Gordon 
dual-element thermocouples with an Alloy 600 sheath. 

2.4.2 Scrubber 
Heated air exits the oxidizer through an 18-inch diameter duct constructed of Hastelloy 
C276. Flow enters the scrubber system through the quench header where the temperature of 
the air is reduced by a spray bar constructed of AL6XN alloy. The spray bar is fitted with 
one 30° BETE Fog-brand spray nozzle. 

The main structure of the scrubber is constructed of AL6XN alloy. A sump at the base of the 
structure stores recirculation water. Above the sump, the absorption column houses the 
packing media. The recirculation spray headers, makeup spray headers, mist eliminator and 
stack are installed above the absorption column. 

A Goulds Model 3298 centrifugal pump circulates the water from the scrubber sump up to 
the recirculation spray headers and the quench spray header. Two recirculation spray headers 
are constructed of AL6XN alloy pipe and are fitted with a total of four 90° BETE Fog-brand 
spray nozzles. The spray pattern allows for a 50% overlap. The water is sprayed down 
across the top of the packing media where the hydrochloric acid gas is absorbed by the water. 
The packing media is Norton IMTP, 1112-inch nominal diameter, 316 stainless steel rings. 
The packing is installed in the scrubber to a vertical thickness of 6 feet and ensures intimate 
mixing of the process air with the recirculation water. 
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The two makeup water spray headers (similar fabrication to the recirculation spray headers) 
are located near the top of the scrubber structure. These headers spray fresh water on the 
underside of the mist eliminator to remove the potential deposits. The mist eliminator is a 
Munters-brand, vane-style mist eliminator constructed of Inconel 625. It removes water 
droplets from the air stream prior to discharge of the treated air through the scrubber stack. 

The system exhaust stack, mounted directly on the scrubber, is constructed of 12-inch 
diameter, AL6XN alloy pipe. The stack was installed to a height of 35 feet above grade. 

The water level in the sump is monitored by a Rosemount Analytical Model 3051 Smart 
differential pressure transducer. The sump has an overflow pipe located immediately below 
the quench header. 

Recirculation flow IS measured by a Rosemount Analytical Model 8800C Smart Vortex 
Water Flow Meter. 

The hydrochloric acid transferred to the scrubber water is neutralized by the addition of 
sodium hydroxide via a LMI!Milton Roy caustic metering pump. This pump transfers the 
sodium hydroxide from the existing storage tank (Tank T-8). The pumping rate is controlled 
by a Rosemount Analytical Model 54e pHIORP HART Analyzer/Controller. The pH 
analyzer (sensor) is mounted in an isolated pipe loop. 

The continuous neutralization of the hydrochloric acid in the scrubber water produces sodium 
chloride. The concentration of sodium chloride is measured by a Rosemount Analytical 
Model 54e C Conductivity/Resistivity Analyzer/Controller. When this concentration rises 
above a setpoint, the controller directs a solenoid valve to open. releasing water from the 
scrubber system to the gravity phase separator tank (T -10 1) where it enters the treatment 
process of the GWTP. This is called the blowdown process. The volume of blowdown water 
is tracked by a totalizing flow meter. Makeup water is added to the scrubber via another 
solenoid valve. The effluent water from the GWTP is used as makeup water in the scrubber 
unit. 

Similar to the thermal oxidizer, the temperature in the scrubber is measured by a 12-inch 
long, Watlow Gordon dual element thermocouple with an Alloy 600 sheath. 

2.4.3 Control Panel 
The control panel for the thermal oxidizer/scrubber system is mounted inside the south wall 
of the GWTP. The main components, mounted inside a NEMA 12 Hoffman enclosure, 
include: 

• An Allen-Bradley SLC 5/05 PLC capable of transmittmg data to the GWTP 
Supervisory Control and Data Acquisition (SCADA). 

• The General Electric/Fuji VFD. 
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• A Honeywell Truline circular chart recorder with three inputs. System parameters 
recorded on the charts are combustion chamber temperature, scrubber temperature, 
and air flow. 

• Three Honeywell UDC1000 Temperature controllers (two for combustion chamber 
temperature, one for scrubber temperature). These display system temperatures and 
allow the user to change temperature setpoints. 

• A Honeywell 7800 Series Relay Module. This unit functions with the flame detector 
as the burner management system. 

• Eagle HP5 Timer (0- to 30-minute range) controls the purge of the combustion 
chamber. 

2.4.4 System Operation 
Operation of the thermal oxidizer/scrubber system is interlocked with the operation of the 
ISYE blower and its components. A description of system operation is included in the 
Sequence of Operation provided by Durr (Appendix K). 

2.4.5 Startup 
A Durr technician was on site from February 17 to March 14, 2002 to supervise the 
installation, check out, inspect, prepare the system for process gas flow, and perform the 
initial startup. Durr also provided system operation training to MWH personnel. 

The following issues/complications were identified and addressed during the startup of the 
system: 

• Several flange connections in and around the scrubber unit were noted to leak water 
due to an insufficient gasket material. The gaskets were replaced with Unifrax 
Ceramic Fiber Paper gaskets and sealed with Fluorodyn Caulk made with Viton from 
Thermodyn Corporation. 

• On April 19, 2002, leaks in various welds and gaskets on the thermal oxidizer were 
observed. The unit was shut down immediately after the leaks were located and 
documented. Ryan Construction repaired the defective welds. The original gaskets 
were replaced with Unifrax Ceramic Fiber Paper. 

• A system malfunction on March 21, 2002 resulted in an acidic pH condition within 
the scrubber unit. Simultaneously, the water level in the scrubber sump rose to a 
level above the overflow pipe and the water spilled onto the GWTP floor. MWH 
inspected the scrubber and determined the pH probe was broken. The probe was 
replaced. 
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• Operation of the caustic addition pump was initially reconfigured with a simple pump 
on/off control. Control of the pump was changed to automatic demand-based 
proportional control (via a 4-20 milliamps [rnA] signal between the controller and 
pump). 

• The PLC was not initially capable of receiving and transmitting temperature data 
from the system thermocouples. The thermocouples were hardwired directly to the 
UDC 1000 controllers. To correct this, Durr installed an additional input card capable 
of reading thermocouple data. 

• The differential pressure switch originally installed on the process air inlet to the heat 
exchanger was the incorrect model. Durr replaced the switch with the correct model. 

• The original UV flame scanner was faulty and was replaced with a Honeywell C7061 
Ultraviolet Flame Detector. 

• The initial configuration of the overflow pipe allowed vapors to escape the unit. 
The pipe was reconfigured to remedy this situation. 

• The recirculation pump was not functioning properly. Inspection by a professional 
service shop revealed the pump impellers were cracked. The pump was refurbished 
and reinstalled. 

• The actuator batteries for the influent dampers are charged during normal system 
operation (when process vapors are delivered to the unit). However. lengthy 
downtimes resulted in the batteries losing their charge and had to repeatedly be 
recharged. 

The Durr technician returned to the site on March 25, 2002 and April 2, 2002 to continue 
troubleshooting the system. Normal system operation began on April 1, 2002. 

2.5 CONTROLS AND INSTRUMENTATION 

MWH contracted Austgen Electric of Griffith, Indiana to install electrical power, control 
wiring, the motor control center and the PLC for the ISVE system. 

Electric power was routed from a power pole located on Colfax Road adjacent to the Off-Site 
Area. Northern Indiana Public Service Company (NIPSCO) completed the installation of the 
power pole and a metering box on November 8, 2001. Midwest Environmental Inc. of 
Hammond, Indiana then buried an electrical conduit between the new power pole and control 
box in the Off-Site Area on November 7, 2001. On November 15, 2001, Austgen installed a 
400-Amp, 480/277-Volt electrical line in the conduit. The location of the conduit run is 
shown on Figure C-4. 
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As-built drawings prepared by Austgen are included as Appendix F. Manufacturer 
specifications for the major control and electrical equipment were submitted to and approved 
by MWH prior to construction. The manufacturer's specification sheets are included in 
Appendix L. 

2.5.1 Motor Control Center 
The motor control center (MCC) for the ISVE system equipment was installed by Austgen 
Electric on November 15, 2001. The MCC is housed in the control room of the blower shed. 
The MCC also contains disconnects and starters for pumps that have been installed in some 
of the BWES extraction wells in the Off-Site Area. 

2.5.2 Programmable Logic Controller 
The ISVE system PLC is housed in the control room of the blower shed. Austgen Electric 
installed the PLC in February 2001. The PLC is an Allen-Bradley SLCS/05 1747-L553 
controller with Allen-Bradley 1746 Series Input/Output modules. The PLC has an interface 
touchscreen mounted on the exterior of the panel. The touchscreen is a Maple Systems 
HMil520C PLC Controller Interface. In addition to allowing the operator to start and stop 
the ISVE blower, the screen displays the following ISVE system parameters: 

• Thermal oxidizer chamber temperature 
• Differential pressures as measured by pitot tubes on various system headers 
• Pressure at the effluent of the ISVE blower 
• Run status of transfer pump, ISVE blower, and thermal oxidizer 

The PLC is connected to the GWTP's SCADA system via a fiber optic cable. All system 
data can also be viewed via the GWTP SCADA computer. Control of the ISVE blower is 
also available at the SCADA computer. 
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Table 1 
ISVE Well and Air Sparge Point Construction Details 

ACS NPL Site 
Griffith, Indiana 

Top of Casing Total Depth Length or 
Well ID Location Elevation of Well1 Screen 

Northing Easting (ft.amsl) (ft.) (ft.) 

SVE-1 5757.2 5065.3 654.3 25.4 IS 
SVE-2 5781.2 5099.7 655.2 25.4 15 
SYE-3 5800.5 5141.4 655.6 25.4 15 
SYE-4 5762.0 5148.0 656.2 25.4 15 
SVE-5 

1------------
5713.5 5070.9 654.6 25.4 15 

SVE-6 5729.6 5118.9 656.2 25.4 15 
SVE-7 5720.9 5160.2 657.0 25.4 15 
SVE-8 5744.8 5200.1 656.9 25.4 IS 
SYE-9 S754.9 5241.7 6S6.8 30.4 IS 
SVE-10 S798.4 5293.7 656.4 30.4 IS 
SYE-11 5792.2 5242.3 655.3 30.4 15 
SYE-12 578S.2 5181.6 655.7 2S.4 IS 
SVE-13 6028.8 5254.8 654.7 25.4 10 
SVE-14 6070.3 S237.7 654.3 2S.4 10 
SVE-IS 6065.2 S200.6 653.2 2S.4 IS 
SVE-16 6120.3 S209.7 652.6 2S.4 IS 
SYE-17 6162.6 5172.8 652.0 2S.4 15 

--~ ~----

SYE-18 6196.9 5219.6 653.1 2S.4 10 r-----
SYE-19 622S.3 5170.8 651.8 2S.4 15 r---- --r-------
SVE-20 62624 5172.7 650.3 25.4 15 
m:21 6292.1 S204.4 648.7 25 4 15 
-----
SVE-22 6116.3 S277.8 653.4 2S.4 10 
SVE-23 6155.7 52S05 653.8 25.4 10 

--
SYE-24 6159.7 5291.7 653.0 2S.4 10 
~:25-r--6204.1 

1-----------
52681 653.1 25.4 IS 

15-SVE-26 624-4.7 S22S.I 6S2.3 2S.4 
SVE=-27 625S.6 S272.2 6S2.6 2S.4 10 
t-------
SVEr28 6300 3 5258.4 6S0.5 25.4 15 
SVE.29 629S.2 S311.1 6SI.2 25.4 15 
SVE-30 6053.6 S297.1 653.3 25.4 10 
SVE-31 6004.8 5307.4 652.9 254 IS 
SYE-32 60261 5341.3 651.7 25.4 10 
SYE-33 6068.0 5358 7 650.4 25.4 10 
SYE-34 609S.7 5323.8 652.1 2S.4 10 
SVE-3S 6119.4 5378.3 649.5 25.4 10 
SYE-36 6142.6 5336.9 651.8 2S.4 10 
SVE-37 6166.8 5381.0 651.5 25.4 10 
SYE-38 6199.7 5330.2 653.5 25.4 10 
SYE-39 62081 5387.1 651.9 2S.4 IS 
SYE-40 
f------

6244.6 53212 652.5 20.4 10 
SVE-41 6247.3 5380.0 652.9 2S.4 IS 

r--:------:--::-
SVE-42 6288.2 53560 651.9 2S.4 15 
AS-7 62284 5243.1 652.2 32 I 2.2 
1--::-:-
AS-8 6229.0 S305.1 651.8 32.1 2.2 
AS-9 6230.1 S367.2 651.2 32.1 2.2 

Notes: 
I Measured from Top of Casing. 
SYE-1 through SVE-12 are located in the K-P Area. 
SYE-13 through SVE-42 and AS-7 through AS-9 are located in the OFCA. 

NA = Not available 
ft =feet 
ft amsl = feet above mean sea level 

CADIRANPJV!Jmf 

J \~0'110(1()1 .-\C<;'.OIIOIS\"1-_ Off-~llc'dS\"E CCR\TJhle I Well OeiJils xis 

Bottom or 
Screen 

Elevation 
(ft. amsl) 

628.9 
629.8 
630.2 
630.8 
629.2 
630.8 
631.6 
631.5 
626.4 
626.0 
624.9 
630.3 
629.3 

-~ 

628.9 
627.8 
627.2 
626.6 

-------
627.7 
~~ 
t--------- -- --

624.9 
------

623.3 
628.0 r-------
628.4 

r------
627.6 

---- --- -

627.7 
---------

626.9 
627.2 
62S.I 
625.8 
627.9 
627.S 
626.3 
625.0 
626.7 
624.1 
626.4 
626.1 
628.1 
626.5 
6321 
627.5 
626.S 
620.1 
619.7 
619.1 

Ground 
Surface 

Elevation 
(Ct. amsl) 

651.1 
652.1 
652.7 
6529-

651.4 
--~ 

652.9 
653.5 

--
653.6 
6S4 2 
654.1 
6S3.0 
652.6 
6Sl.6 r---------
651.4 
650.0 
649.9 
648 4 

------
649.7 

f---------------
648.0 

----~ 

647.1 
----~--

645.8 
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650.2 
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650.7 
649.8 

---~---
650 0 
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649.2 
646.8 
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645.8 
648.9 
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650~~ 
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649.1 r-
648.7 
-~ 

648.S 
649.7 
649.5 
648.5 
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Sequence of Construction Activities 



Sequence of Construction Activities 
ISVE System • Off-Site Area 

ACS NPL Site· Griffith, Indiana 

12002 
ID Task Name Aug I Sep I Oct l Nov I Dec I Jan I Feb I Mar l Apr I May I Jun I Jul 
1 ISVE Well Installation· Boart Longyear ..... ..... 
2 Mobilization 

; 

• 8127 ' 
3 Installation of ISVE wells in K-P Area I 
4 Installation of ISVE wells in OFCA -5 Installation of AS points I 
6 Demobilization .9120 
7 j 

a Conveyance Pipe Installation - Heritage Industrial Services "!"" ..... 
9 Mobilization • 11128 

10 Trenching -11 Pipe Installation -12 Initial backfill and compaction of clay -13 Compaction testing (in OFCA only) I 
' 14 Pressure testing - I 

15 Demobilization • 12121 
16 Recompaction/testing of clay (first attempt) I 
17 Recompactionltesting of clay (second attempt) ' I 
18 Reinstallation and recompaction of clay (testing completed) I 
19 : 

i 
20 Blower Shed Construction - Fliteway/Ryan ..... ..... 
~1 Concrete pad construction • • 22 Pipe sweep assembly prepared I 
23 Concrete pour I 
24 Pad coated I 
25 28-day compressive strength test passed I ' 
26 Blower shed delivered and placed on foundation I 
27 Piping manifold completed (inc. installation of blower) -28 Knockout level switches reconfigured ! I 
29 

30 Thermal Oxidizer/Scrubber System Installation - Durr : • • 31 Components delivered/placed ' .217 
32 System assembly -33 System startup 
34 

35 Controls and Instrumentation Installation 

I 
,. 

36 Blower shed MCC installed 
37 Power to Off-Site Area installed I 
38 Blower shed PLC installed I 
39 GWTP SCADA System updated I 

Project: Off-site ISVE CCR Schedule Task Progress Summary • • External Tasks Deadline -<} 
Date: Tue 4/29/03 Split Milestone • Project Summary • • External Milestone + 

Page 1 



APPENDIX B 

Photograph Log 



PHOTOGRAPH LOG 
IN-SITU SOIL VAPOR EXTRACTION SYSTEM: 

OFF-SITE AREA 
CONSTRUCTION COMPLETION REPORT 

PHOTO NO. CONTRACTOR DESCRIPTION 
Boart Longyear 

2 Boart Longyear 
3 Boart Longyear 
4 Boart Longyear 
5 Boart Longyear 
6 Boart Longyear 
7 Boart Longyear 
!l Boart Longyear 

9 Boart Longyear 
10 Boart Longyear 
II Boart Longyear 
12 MWH 

13 MWH 

14 MWH 
15 MWH 
16 MWH 

17 Fliteway 
18 Fliteway 
19 Fliteway 
20 Fliteway 
21 Heritage 
22 Heritage 
23 Heritage 

24 Heritage 
25 Heritage 
26 Heritage 
27 Heritage 
28 Heritage 

29 Heritage 
30 Heritage 
31 Heritage 
32 Heritage 
33 Heritage 
34 Heritage 

35 Heritage 
36 Heritage 
37 Durr 
38 Durr 
39 Durr 
40 Durr 
41 Durr 
42 Durr 
43 Durr 
44 Durr 
45 Durr 

Locations of ISVE wells were surveyed and staked 
Screening a soil sample with a PID during ISVE well installation 
ISVE well installation 
Adding an auger flight during ISVE well installation 
Drilling personnel in Level B PPE 
MWH personnel recording geologic characteristics of a soil sample 
Drill cuttings were placed on plastic sheet during drilling 
Drill cuttings, plastic sheets, and PPE were collected in a rolloff box 
and covered 
Large fans were used to ventilate work area 
Personnel decontamination 
Exclusion zone and personnel decontamination area 
Assembly of pipe sweeps in preparation for construction of concrete 
foundation for blower shed 
Assembly of pipe sweeps in preparation for construction of concrete 
foundation for blower shed 
Concrete pour for blower shed foundation 
Concrete pour for blower shed foundation 
MWH personnel collect a concrete sample for compressive strength 
testing 
Delivery of the biO\ver shed 
Placement of the blower shed on the finished foundation. 
Interior of blower shed 
View ofblower shed looking north 
Fusion of HOPE piping to end of pipe sweeps near blower shed 
Conveyance piping installed near blower shed 
Trenching within the clay layer 

Completed trench excavation 
Piping laid into trench 
HOPE pipe fusion process 
Pressure testing of HOPE pipe 
Coring through ISYE well casing 

Assembly of pipe saddle around ISYE well casing 
Connection of pipe saddle to HOPE conveyance piping 
Completed connection of conveyance piping to ISYE well 
Completed connection of conveyance piping to ISYE well 
Partial backfill of conveyance piping trench 
Regrading of clay layer within ISVE well field 

Compaction of clay layer with smooth-drum roller 
Placement of Quik-crete beneath pipes near blower shed 
Delivery and placement of thermal oxidizer 
Delivery and placement of scrubber 
Thermal oxidizer 
Thermal oxidizer gas train 
Pressure and flow gauges installed on influent vapor pipe 
Thermal oxidizer process blower 
Upper section of scrubber 
Scrubber 
Scrubber system piping 



PHOTO NO. CONTRACTOR DESCRIPTION 
46 
47 
48 
49 

Durr 
Durr 
Durr 
Durr 

An individual piece of scrubber packing 
Scrubber packing installed 
Thermal oxidizer/scrubber system control panel (front) 
Thermal oxidizer/scrubber system control panel (inside) 

\\Usc hi I s-serverl 'jobsl209.,060 I ACS\0 I I 0 ISVE OIT-Site\ISVE CCR\Photos for CCR'OIT-Site ISVE CCR Photo Log.doc 
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1. Locations of ISVE wells were surveyed and staked 

2. Screening a soil sample with a PID during ISVE well installation 



-

3. ISVE well installation 

4. Removing an auger flight during ISVE well installation 



5. Drilling personnel in Level B PPE 

6. MWH personnel recording geologic characteristics of a soil sample 



-

7. Drill cuttings were placed on plastic sheet during drilling 

8. Drill cuttings, plastic sheets, and PPE were collected in a rolloff box and covered 



- r-------------------------------------------------------------------------------------------------------~ 

9. Large fans were used to ventilate work area 

10. Personnel decontamination 



11. Exclusion zone and personnel decontamination area 

12. Assembly of pipe sweeps in preparation for construction 
of concrete foundation for blower shed 



-

13. Assembly of pipe sweeps in preparation for construction of concrete foundation for blower shed 

14. Concrete pour for blower shed foundation 



-

15. Concrete pour for blower shed foundation 



-~------------------------------------------------------------------------------------------------------~ 

16. MWH personnel collect a concrete sample for compressive strength testing. 

17. Delivery of the blower shed 



18. Placement of the blower shed on the finished foundation 



- r-------------------------------------------------------------------------------------------------~ 

19. Interior of blower shed 



-

20. View of blower shed looking north 

21. Fusion of HOPE piping to end of pipe sweeps near blower shed 



- .---------------------------------------------------------------------------------------------------, 

22. Conveyance piping installed near blower shed 

23. Trenching within the clay layer 



.. 

24. Completed trench excavation 

25. Piping laid into trench 



.. 

26. HOPE pipe fusion process 

27. Pressure testing of HOPE pipe 



.. 

28. Coring through ISVE well casing 

29. Assembly of pipe saddle around ISVE well casing 



-

30. Connection of pipe saddle to HOPE conveyance piping 

31. Completed connection of conveyance piping to ISVE well 



-

32. Completed connection of conveyance piping to ISVE well 

33. Partial backfill of conveyance piping trench 



-

34. Regrading of clay layer within ISVE well field 

35. Compaction of clay layer with smooth-drum roller 



-
.-·~---~- _ .,. ..._ -

- ;.; . -. ....-.~ "' -

._-..:_ 
.. 

36. Placement of Quik-crete beneath pipes near blower shed 

37. Delivery and placement of thermal oxidizer 



.. 

38. Delivery and placement of scrubber 

39. Thermal oxidizer 



.. 

40. Thermal oxidizer gas train 

41. Pressure and flow gauges installed on influent vapor pipe 



-

42. Thermal oxidizer process blower 

43. Upper section of scrubber 



-

44. Scrubber 



... 

45. Scrubber system piping 

46. An individual piece of scrubber packing 



-

47. Scrubber packing installed 

48. Thermal oxidizer/scrubber system control panel (front) 



49. Thermal oxidizer/scrubber system control panel (inside) 



APPENDIX C 

Boring Logs and Well Construction Diagrams 

• Air Sparge Wells 
• ISVE Wells 



Air Sparge Wells 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

\ 
Facility/ProJeCt Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - R. Fischer 
WI Unique Well No. IDNR Well ID No. jCommon Well Name 

I AS-7 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

l/4of l/4ofSection , T N,R 
Facility ID jCounty 

3410-1812 /Lake 

Samj>Ie 

"' c 
::J 
0 
u 
~ 
0 

iii 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

-1 

-2 

-3 

f-4 

f-6 

f-8 

f-10 

1-11 

f-12 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

I· 
'j 

Form 4400-122 Rev. 5-97 

Page I of 2 
License/Permit!Monitoring Number Boring Number 

Date Dnlling Started Date Drilling Completed 

9/13/2001 9/13/2001 
Final Static Water Level Surface Elevation 

AS-7 
Drilling Method 

4 1/4 HSA 

!
Borehole Diameter 

8.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. 
0 

' n Feet 0 S Feet 0 W 

!County Code 

Vl 

u 
Vl 

::J 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

"' E .., 
~ E 
0 E 
Oo c:.::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

I 
ss 

2 
ss 

24 
12 

24 
21 

"' E 
:::1 
0 
u 
~ 
0 

ili 

4 
9 
9 

AS-7 

-s 
c.. ... 
Cl 

r-13 

r-14 

r-15 

r-- 16 

r-17 

-18 

-19 

r-- 20 

-21 

-22 

-23 

-24 

-25 

II -26 

6 
II 
13 

r--27 

17 r-28 

r-29 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

Use only as an attachment to Form 4400-122 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Silty SAND 

GrySAND 

Gry BmCLAY 

EOB 29.0' 
Well Set 28' 

~ 
·;;; 
"'..c 
~bi> 
C..c:: 
E "' 0 ... 
uc/l 

Page 2 of 2 
Soil Properties 

w 

M 

0 
0 
N 
Q., 

Ill 

E ... 
- E Cl E 
Olo c.::u 

--



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment D 

Facility/Project Name Local Grid Location of Well 

American Chemical Service Inc. ft. 8~.-
r- -;lity License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 . .. 

Long. ----
Facility lD 

St. Plane ft. N, 
3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other D 

ft ow_ -n 
(Check if estimated: 

0 . 
----

0) .. 
or 

ft. E. S!CIN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

AS-7 
Wis. Unique Well NoiDNR Well Number 

Date Well Installed 

09113/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 62/as 
__ l/4of __ J/4ofSec.~ T. __ N,R. __ ow 

R. Fischer Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Up gradient s 0 Side gradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long~ear 

A Protective pipe, top elevation ____ ft. MSL ----t==:::;T _____.- I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation ----- ft. MSL 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 
SMD 

GMO 
sc 0 

BedrockD 

GCD 
MLO 

GWO 
MHO 

SWO 
CL 0 

SP 0 
CHD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 ~-

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None I8J 9 9 

t I)_ Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 21.5 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 23.5 

H. Screen joint, top ft. MSL or 25.5 

I. Well bottom ft. MSL or 28.0 

J. Filter pack, bottom ft. MSL or 29.0 

K. Borehole, bottom ft. MSL or 29.0 

L. Borehole, diameter 8.0 in. 

M. O.D. well casing 2.46 in. 

N. LD. well casing 2.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 181 :·" 

0 Yes I8J No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 

Concrete 
Other 

4. Material between well casing and protective pipe: 

181 
0 
0 

30 
0 I 

~~ 

Bentonite 0 3 0 
na Other 181 .::..E 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. _X __ Lbs/gal mud weight ... Bentonite slurry 181 3 I 
d. ___ %Bentonite ... Bentonite-cement grout 0 50 

e. Fe volume added for any of the above 

f How installed: Tremie 0 01 
Tremie pumped 0 02 

Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 0 1/4 in. 1813/8 in. 0 1/2 in. Bentonite pellets 181 3 2 
c. Other 0 __ 

7. Fine sand material: Manufacturer, product name and mesh siz, 

a ___________ ~n=a~---------
b. Volume added ________ ft 3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global :..:'tb 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 ~f 

10. Screen material: ____ --=:Sc::ta:::i:.=-n:.:le=ss~S-=te:.::e.:..l __ _ 

a. Screen Type: Factory cut 0 1 I 
Continuous slot 181 0 1 

Other 0 II 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.010 in. 

___12._ ft. 

None 181 I 4 

Other 0 II 

J,gnature Firm Boart Longyear Company Tel: 715-359-7090 
Fax: 715-355-5715 101 Alderson Street Schofield, WI 54476 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- J. Berthold 
WI Unique Well No. IDNR Well ID No. /Common Well Name 

I AS-8 
Boring Location or Local Grid On gin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' E 
=' 0 
u 
~ 
0 co 

v 
Q) 

u.. 
.: 
..c 
i5. 
Q) 

0 

-I 

-2 

-3 

-4 

-5 

r-6 

-7 

r-8 

f-9 

f-10 

r-11 

f-12 

1/4 of Section 

/County 

/Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/13/2001 9113/2001 
Final Static Water Level Surface Elevation 

AS-8 
Drilling Method 

4 1/4 HSA 

JBorehole Diameter 

8.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. __ o __ ' --- 0 N 0 E 

Long. 
0 

' " Feet D S Feet 0 W 

'County Code 

Vl 

u 
Vl 

:::J 

Civil Town/City/ or Village 

Griffith, IN 

., 
:> 

·;;;; 
"'..c 
~tO 
Q.c 

E "' 0 ... 
uVi 

Soil Properties 

:9 -:s ·-c:rE 
;:3;:3 

0 ·c::; 
·- X 
~~ 
- c 1:1-o-

~ c ., 
-... E 
0 E 
O'o o:::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
I 0 I Alderson Street Schofield, WI 54476 

Te1:7I5_, .. ,090 

Fax:715- 715 



Boring Number 

Sample 

I 
ss 

2 
ss 

24 
24 

24 
24 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

AS-8 Use only as an anaclunent to Form 4400-122. Page 2 of 2 

.., ... u.. 
..:: 
..c 
i5. 
u 
Cl 

:-13 

-14 

f-15 

f-16 

f-17 

f-18 

-19 

-20 

'-21 

:-22 

-23 

-24 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

5 r-
25 

Blk SAND (Strong Odor) 
4 
5 
7 r-26 

4 
4 
18 

f-27 

f-28 

50 f-29 

f-30 
Brn CLAY 

EOB 30.0' 
Well Set 29.0' 

C/l 

u 
C/l 

;:::J 

... 
;;. 

·;;; 
"'..c 
~tO 
o.c 
E "' 0 .. 
uc/i 

Soil Properties 

w 

w 

0 
0 
N 
~ 

ll 
c ... 

-.... E 
o E 
Oo c.::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. R~.-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. 8 w 
(Check if estimated: 

0 ' ----
0) 
" or 

ft. E. S/C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

AS-8 
Wis. Unique Well No,DNR Well Number_ 

Date Well Installed ___./ 

09/13/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 62/as 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----t===;f ----- 1. Cap and Jock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation ____ ft.MSL 

_____ ft. MSL C. Land surface elevation 

D. Surface seal, bottom ft. MSL or ----.2:Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO GWO 
MLO MHO 

SWO SP 0 
CL 0 CH 0 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

I 7. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 23.5 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 25.5 

H. Screen joint, top ft. MSL or 26.5 

I. Well bottom ft. MSL or 29.0 

J. Filter pack, bottom ft. MSL or 30.0 

K. Borehole, bottom ft. MSL or 30.0 

L. Borehole, diameter 8.0 in. 

M. O.D. well casing 2.46 in. 

N. J.D. well casing 2.00 In. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

d. Additional protection? 

Steel 0 0 4 
Other 181 _::_ 

0 Yes 181 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 ~~ 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 1li 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. _X __ Lbs/gal mud weight . . . Bentonite slurry 181 3 I 
d. ___ % Bentonite. . . Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie t I 

Tremie pumped c:r--15 2 
Gravity 181 0 8 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 32 
C. Other 0 j~ 

7. Fine sand material: Manufacturer, product name and mesh si:zr 

a. na ·~ -. 
b. Volume added te 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ~~ 

b. Volume added ftl 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 181 • 10. Screen material: Stainless Steel Jl . 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.100 in. 

d. Slotted length: _bQ_ ft. 
II. Backfill material (below filter pack): None 181 14 

Other 0 Ill 

form is true and correct to the best of my knowled e. 
Signature ... -1-"L-----: 

Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-L ,090 
Fax: 715-355-5715 



Route To: 

Facility/Project Name 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

AS-9 
Date Drilling Started Date Drilling Completed Drilling Method 

9113/2001 9113/2001 4 1/4 HSA 
WI Unique Well No. IDNR Well ID No. I Common Well Name 

I AS-9 
Final Static Water Level Surface Elevation 

!
Borehole Diameter 

8.0 Inches 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
StatePiane SICIN 

1/4 of 
Facility ID 

3410-1812 

Sample 

Vl c 
::l 
0 
u 
~ 
0 

C5 

-1 

-2 

-3 

t---4 

-5 

-6 

-7 

-8 

-9 

-10 

f-11 

f-12 

1/4 of Section 

I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Lat. --
0 

--' --- 0 N 0 E 
I 

" Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feet 0 W 
I County Code 

(/) 

u 
(/) 

~ 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

c ·u - )( Vl ., 
.. -o 
- c !:1.-

0 
0 
N 

!:1. 

Vl 

c ., 
0 ~ 
Oo 
~u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

I 
ss 

2 
ss 

24 
19 

24 
8 

SOIL BORING LOG INFORMATION SUPPLEMENT 

AS-9 

t-13 

t-14 

t-15 

t-16 

t-17 

t-18 

1-)9 

1-20 

r-21 

f---22 

1--23 

t-24 

Form 4400-I22A 

Use only as an attachment to Form 4400-122 

SoiVRock Description 

And Geologic Origin For 

Each Major Unit 

I t-
25 

Blk SAND (Strong Odor) 
I 
2 
3 I- 26 

10 1--27 

12 
14 
16 t-28 

1--29 

BlkSAND 

Gry CLAY 

EOB 29.0' 
Well Set 28.0' 

Rev. 5-97 

~ 
·;;; 
"'..c: 
~~ 
c.c e .. 
0 .. 
uV5 

Page 2 of 2 
Soil Properties 

w 

w 

0 
0 
N 
c. 

Ill c .. 
-- e 0 E 
O'o 
~u 



Route To: 

Facility/Project Name 

American Chemical Service,_ Inc. 
Facility License. Permit or Monitoring No. 

. _.;~lity ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8~.· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft.N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. Bw 
(Check if estimated: 

0 ' ----
0) 
" or 

ft. E. S!C!N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

AS-9 
Wis. Unique Well NoiDNR Well Number 

Date Well Installed 

09113/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 62/as 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Longi:ear 

A. Protective pipe, lop elevation ____ ft. MSL ----t=~ ---- I. Cap and lock? 0 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

----- ft. MSL 

____ ft.MSL 

ft. MSL or ___Q,Q__ ft. 

12. USC classification of soil near screen: 

GP 0 GMD 
SMD SC 0 
BedrockO 

GCD 
MLD 

GWO 
MHO 

SWD 
CL 0 

SP 0 
CHD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger l:8l 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1:8]9 9 

16. Drilling additives used? DYes 1:8lNo 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 22.5 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 24.5 

H. Screen joint, top ft. MSL or 25.5 

I. Well bottom ft. MSL or 28.0 

J. Filter pack, bottom ft. MSL or 29.0 

K. Borehole, bottom ft. MSL or 29.0 

L. Borehole, diameter 8.0 in. 

M. O.D. well casing 2.46 in. 

N. I.D. well casing 2.00 In. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
Other t8l ~• 

d. Additional protection? 0 Yes 0 No 
Ifyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 0 3 0 
Concrete 0 0 I 

Other 0 ::::-;3 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 0 ''"'? 

6111!"--- 5. Annular space seal: a. Granular Bentonite 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 
c. _X __ Lbs/gal mud weight . . . Bentonite slurry 
d. ___ % Bentonite . . . Bentonite-cement grout 
e. Fe volume added for any of the above 
f. How installed: Tremie 

Tremie pumped 
Gravity 

6. Bentonite seal: a. Bentonite granules 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 
c. Other 

0 33 
0 35 
1:8] 3 I 
0 50 

0 0 I 
0 02 
1:8] 08 

1:8] 3 3 
0 32 
0 ·::!:f 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. ________ ~n=a~--------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. # 5 Global h~ 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 0 ~ti 

I 0. Screen material: ------=S:.;.ta=:ic:.:n.:.:le=s.::..s .:::S~te:.:ec;.l ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 • 
b. Manufacturer -----=1-=o.:.:h.:.:n.::..so:.:n"-------
c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.100 in. 
____2Q_ ft. 

None 181 I 4 
Other 0 lit 

'1-tereby certify that the information on this form is true and correct to the best of my knowledge. 

;nature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



ISVE Wells 



facility/Project Name 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc_ 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - D. Morris 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE- 1 
Date Drilling Started Date Drilling Completed Drilling Method 

8/29/2001 8/29/2001 6 1/4 HSA 
WI Unique Well No. IDNR Well ID No. JCommon Well Name 

I SVE-1 

Final Static Water Level Surface Elevation I Borehole Diameter 

l I 0.0 Inches 
Boring Location or Local Grid Origin (Check if estimated: O ) 
State Plane SIC IN 

1/4 of 1/4 of Section 
' 

T N,R 
Facility ID !County 

3410-1812 Lake 

Sample 

Od:? Vl Qj 
Soil/Rock Description 

. ~ E .... And Geologic Origin For r::-o ::s ~ 
0 < 1:! 0 .5 .... 0. 

">-- ..c 0 u Each Major Unit ..or- tiD~ ~ 
..c 

E-o c (.) .2 Q. 
::s c 0 0 0 
Zoo ....leG CD Q 

EARTH DRILL 

r--1 

r--2 

1-3 

1-4 

I 
.. 

24 5 
r-s 

Blk SAND and SILT 
ss 20 5 

9 
7 r--6 

1-7 

r--8 

1-9 

1-10 

2 24 50 
1-\\ 

Gry SAND and SILT 
ss X 9 

6 
1-12 

Lat. --
0 

--' --- 0 N 0 E I 
" Local Grid Location (If applicable) 

Long. 
0 

" Feet 0 S Feet 0 W 
)County Code Civil Town/City/ or Village 

I Griffith, IN 

r/l 

u 
r/l 

::J 

0 
> ·;;; 
"'..c 
1:!'60 
o.c E o 
0 .... 
uv.i 

Soil Properties 

D 

w 

0 ·;:; 
·;:: X 
"' .... C<I"' - c !:1.-

Vl 

E 
0 

-.. E 
Cl E 
Oo 
c:GU 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 
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'-C. 
11>>-, ..er-
E" ::s c: 
Zcu 

3 
ss 

IX 

24 
20 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A Rev. 5-97 

SVE- I Use only as an attachment to Fonn 4400-122. Page 2 of 2 

12 

f--13 

f--14 

r-15 

f--16 

f--17 

10 -18 

9 
9 
7 f--19 

t-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EOB 20.0' 
Well Set 20.0' 

(/) 

u 
(/) 

::J 

., 
> ·v; 
i1.; 
O.gf 
E "' 0 ... uvs 

Soil Properties 

1::! -::s ·-
0" E 

:.:::i:.:::i 

0 
0 ...... 
i:l., 

Vl 

E ., 
-- E 0 E 
Oo o::u 



Route To: 

Facilily/Project Name 

American Chemical Service, Inc. 
F<>cilily License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. B~· 
Grid Origin Location 

Lat. 
0 0 " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. R~ 
(Check if estimated: 

0 0 

----
0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-1 
Wis. Unique Well NoiDNR Well Number 

Date Well Installed 

08/29/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ ll4of __ 1/4ofSec._ T. __ N,R. __ ow 
Well Code 57/sv D. Morris 

Distance Well Is From Waste/Source 
Location of Well Relative to Waste/Source 

u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----4;:==:::::;1 ___.- I. Cap and lock? ~ Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ____Q:2_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack. top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.0 

K. Borehole, bottom ft. MSL or 20.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
Other ~ __ 

d. Additional protection? 0 Yes 181 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 

Concrete 
Other 

4. Material between well casing and protective pipe: 
Bentonite 

na Other 

1::1*---5. Annular space seal: a. Granular Bentonite 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 
d. ___ % Bentonite . . . Bentonite-cement grout 

e. Fe volume added for any of the above 
f. How installed: Tremie 

Tremie pumped 
Gravity 

6. Bentonite seal: a. Bentonite granules 
b. 0 1/4 in. 0 3/8 in. 0 112 in. Bentonite pellets 
c. Other 

181 
0 
0 

0 
181 

181 
0 
0 
0 

0 
0 
181 

181 
0 
0 

30 
0 I 
}~ 

30 
.i-.:·1 
~~ 

33 
3 5 
3 I 
50 

0 I 
02 

08 

3 3 
3 2 

'..":=,;"' 
·' ·. 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. _________ ~n~a~--------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global _:::::~ 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 Di"i 
I 0. Screen material: ___ __::S:.:t:::ai::..:n::..:le~s~s..::S:.::te:..:e::..l ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 Ill 
b. Manufacturer Johnson 

c. Slot size: 

d. Slotted length: 
II. Backfill material (below filter pack): 

0.020 in. 

____!lQ_ ft. 

None 181 I 4 

Other 0 ~ 

•gnature ' Firm Boart Longyear Company Tel: 715-359-7090 
Fax: 715-355-5715 101 Alderson Street Schofield, WI 54476 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- J. Berthold 

WI Unique Well No. IDNR Well ID No. !'Common Well Name 

SVE-2 
Boring LocatiOn or Local Grid Origin (Check tf estimated: 0 ) 
State Plane S I C IN 

1/4 of 114 of Section , T N, R 
Facility ID !County 

3410-1812 !Lake 

Sample 

CLl 
'-C. 
U>, ..or
E-o 
"' c:: Zo: 

VJ 

-.: 
"' 0 
u 
~ 
0 co 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permitlrvfonitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

8/29/2001 8/29/2001 
Final Static Water Level Surface Elevation 

SVE-2 
Drilling Method 

6 J/4 HSA 

!
Borehole Diameter 

I 0.0 Inches 

I 
.. Local Grid Location (If applicable) 

Lat. --o --' --- 0 N 0 E 

Long. 
0 

' " Feet 0 S Feet 0 W 

I County Code 

Vl 

u 
Vl 

::l 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

M 

M 

0 
0 
N 

~ 

VJ -.: 
CLl 

~ E 
0 E 
O'o 
P:::U 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-3.,'-7090 
Fax: 715-. 715 



3oring Number 

Sample 

o::sE' "' . '-" E t::1::) ::1 
.... 8, < ~ 0 
V>, ..<:: ~ u ..c,_ tho 3: E-o t:: u B ::It: v "' z., -leG o:l 

X 
5 

3 
.. 

24 9 
ss 15 3 

7 
4 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE- 2 Use only as an attachment to Form 4400-122 

;) 
v u... 

..5 

..<:: 
c. 
v 

0 

~13 

r-- 14 

r-- 15 

1-16 

'-17 

~18 

1-19 

1-20 

'-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Clayey SILT 

EOB 21.0' 
Well Set 20.0' 

Rev. 5-97 

Page 2 of 2 
Soil Properties 

w 

~::1 -r::rE 
:.:3:.:3 

0 
·;:; 

X 
"' v «S"'O 

- t:: 
"- -

0 
0 
N 

c.. 

"' E v 
~ E 
0 E 
O'o 
~u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~.· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft_ 8 ~ 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-IIJA Rev. 6-97 

Well Name 

SVE-2 
Wis. Unique Well NoiDNR Well Numbe~ 

Date Well Installed -
08/29/2001 

Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4 of __ 1/4 of Sec.~ T. __ N, R. __ oW 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----t==:;1 ------- I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or __Q:2_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMD SC 0 
BedrockO 

GCO 
MLO 

GWD 
MHO 

swo 
CL 0 

SP 0 
CHD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other o __ 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 

__ ft. 

Steel 0 0 4 
Other 181 _:§ 

0 Yes 181 No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 
4. Material between well casing and protective pipe: 

181 
0 
0 

3 0 
0 I 

..... 
-'~ 

Bentonite 0 3 0 
na Other 181 ~ 

~--- 5. Annular space seal: a. Granular Bentonite 181 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None 181 9 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 3.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 4.0 ft. 

H. Screen joint, top ft. MSL or 5.0 ft. 

I. Well bottom ft. MSL or 20.0 ft. 

J. Filter pack, bottom ft. MSL or 21.0 ft. 

K. Borehole, bottom ft. MSL or 21.0 ft. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 In. 

b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight. . . Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 5 0 
e. Ft3 volume added for any of the above 
f. How installed: Tremie r 

Tremie pumped CM:J 2 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. ______________ _ Other 0 ~:~ 

7. Fine sand material: Manufacturer, product name and mesh siz. 

a. ________ ~n=a~-------- "';j 
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global :_~ 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 • 

I 0. Screen material: Stainless Steel :W 
a. Screen Type: Factory cut 0 I I 

Continuous slot 181 0 1 
Other 0 • 

b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

___!1:_Q_ ft. 

None 181 1 4 
Other 0 • 

Tel: 715-3_ J90 
Fax: 715-355-5715 



Route To: 

Facility/Project Name 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE- 3 
Date Drilling Started Date Drilling Completed Drilling Method 

8/30/2001 8/30/2001 6 1/4 HSA 
WI Unique Well No. IDNR Well ID No. ICommon Well Name Final Static Water Level Surface Elevation I Borehole Diameter 

I 1 0.0 Inches I I SVE-3 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

Vl 

= ::s 
0 
u 
::: 
0 

co 

1-] 

f--3 

-4 

-5 

f--6 

-7 

-8 

-9 

-10 

'-II 

1-12 

1/4 of Section 

!
County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Lat. --
0 

--' --- 0 N 0 E I 
, Local Grid Location (If applicable) 

Long. o • " Feet 0 S Feet 0 W 

1County Code 

CFJ 

u 
CFJ 

:J 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

0 ·u 
·~ ~ 

"'" - c 
~-

Vl = 0 
-.. E 
Cl E 
O'o o:::u 

I hereby certifY that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company Tel: 715-359-709( 
Fax 715-355-571~ 1 OJ Alderson Street Schofield, WI 54476 
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SampJe 
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ss 
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u 
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SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE- 3 Use only as an attachment to Form 4400-122. 

0 
Q) 

u... 
..5 
.<: 
i5.. ., 
Cl 

r-13 

f---14 

r---15 

r---16 

r---17 

r---18 

r--- 19 

r-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Br Clayey SAND w/Some Silt 

EOB 20.5' 
Well Set 20.0' 

VJ 

u 
VJ 

=:> 

Rev. 5-97 

~ ·v; 
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o..c E ., 
0 ... 
uci'i 

Page 2 of 2 
Soil Properties 
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Cl E 
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Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

h~o:11ity ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 
ft RN. . s 

Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft 0 E. -nw 
(Check if estimated 

0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-3 
Wis. Unique Well NoiDNR Well Number 

Date Well Installed 

08/30/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec. __ ,T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient 

Boundary ft. d 0 Downgradient 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

----- ft. MSL 

_____ ft. MSL 

C. Land surface elevation _____ ft. MSL 

D. Surface seal, bottom ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GC 0 GWO SWO 
SMO SC 0 MLO MHO CL 0 

SP 0 
CHO 

BedrockO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 1814 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

I 7. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 0 Sidegradient 
n 0 Not Known Boart Long~ear 

----- I. Cap and lock? 0 Yes 181 No 
2. Protective cover pipe: 

a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
Other C2J 

d. Additional protection? 0 Yes 181 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite C2J J 0 
Concrete 0 0 I . ~~ 

Other 0 '-'-':; 
4. Material between well casing and protective pipe: 

Bentonite 
na Other 

Rl!t---- 5. Annular space seal: a. Granular Bentonite 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 
c. __ Lbs/gal mud weight . . . Bentonite slurry 
d. __ % Bentonite . . . Bentonite-cement grout 
e. Ft3 volume added for any of the above 
f. How installed: Tremie 

6. Bentonite seal: 
b. 01/4 in. 1813/8 in. 
c. 

a. 

Tremie pumped 
Gravity 

Bentonite granules 
0 1/2 in. Bentonite pellets 

Other 

0 30 
P,,,; 

181 

0 3 3 
0 3 5 
0 3 I 
0 50 

0 0 I 
0 02 
181 08 

0 3 3 
181 3 2 
0 J.~ 

7. Fine sand material: Manufacturer. product name and mesh siz• 

a. na 
~-

b. Volume added ft) 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ··1 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 181 t_~ 
I 0. Screen material: Stainless Steel '.;c'J 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 D 
b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ~ft. 
II. Backfill material (below f1lter pack): None 0 I 4 

#5 Global Other 181 !fj 

this form is true and correct to the best of my knowledge. 

Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/\Vastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear - D. Morris 
WI Unique Well No. IDNR Well ID No. I Common Well Name 

I SVE-4 
Boring Location or Local Grid Origin 

State Plane 

(Check if estimated: 0 ) 
S/C/N 

1/4 of 
Facility ID 

3410-1812 

Sample 

., 
'-Q. 
">. ..Of-
E-o 
::l c 
Zo:~ 

I 
ss 

2 r-

ss IX 

24 
10 

24 
4 

-I 

-2 

c-3 

-4 

I 
c-5 

3 
6 
7 -6 

-7 

-s 

-9 

r-IO 

I 
-II 

3 
4 

-12 

1/4 of Section 

'

County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each MaJor Unit 

EARTH DRILL 

Blk F SAND w/Sm Gravel 

Blk Silty CLAY w/Glass 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Pennit/Monlloring Number Boring Number 

Date Dnlling Started Date Drilling Completed 

8/29/2001 8/29/2001 
Final Static Water Level Surface Elevation 

SVE- 4 
Drilling Method 

6 1/4 HSA 
!Borehole Diameter 

I 10.0 Inches 

I 
Lat. 

0 
, Local Grid Location (If applicable) 

-------

Long. 

'County Code 

(/) 

u 
C/J 

::J 

Civ1l Town/City/ or Village 

Griffith, IN 

0 '-' 

0 D 
) 

0 

0 0 

0 u 
) 

( 0 

0 0 
0 D 

) 
0 

00 

0 u 
) 

0 

0·· 

/1) 

> ·v; 
"'.::: 
~00 
Q.c E ., 
0 .... ucn 

ON 
Feet 0 S 

Soil Pro_I>erties 

M 

w 

0 
0 
N 

~ 

DE 
Feet 0 W 

<I) 

c ., 
- E o E 
O'o 
!XU 

-

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Finn Boart Longyear Company Tel: 715-- 7090 
101 Alderson Street Schofield, WI 54476 Fax: 715· j7J5 



SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

loring Number SVE- 4 Use only as an attachment to Form 4400-122 Page 2 of 2 
Sample Soil Properties 

Soil/Rock Description ... 
And Geologic Origin For > ·v; "' 

(/) u E 0 "'_s::: ~ c E 
Each Major Unit l::!bD E :g ... :c t: ~ 

:I 
~- --- E u 

§-OIJ == 01) o..c 'in ~ :I ·-
X 0 0 E "' 0 E "' ·c; c o- E "' ... 0 (/) ... o:s-c "' 0' 0 0 ::: 6 0 !:: ::t8 :.:3:.:3 - c 0 

:::l ...J "'- UVJ 0...- 0... !XU 

IX 
6 

f-13 

-14 

-15 

-16 

-17 

3 24 6 
-18 

Drk Br Med SAND w/Silt w 
ss 10 9 

10 
12 -19 

-20 

r---21 
EOB 21.0' 
Well Set 20.0' 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. R ~-· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. 0 E. 
. OW. 

(Check if estimated 
0 ' 

----

Ol 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRlJCTION 
Form 4400-IIJA Rev. 6-97 

Well Name 

SVE-4 
Wis. Unique Well No~DNR Well Number_ 

Date Well Installed -
08/29/2001 

Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient 

Boundary ft. d 0 Downgradient 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ___QJL_ ft. 

12. USC classification of soil near screen: 

GP 0 
SMO 

GMO 
sc 0 

BedrockO 

GCO 
MLO 

GWO 
MHO 

SWO 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 

Hollow Stem Auger 1814 I 
Other 0 __ 

I 5. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

16. Drilling additives used? DYes 181 No 

Describe _______________ _ 

17. Source ofwater(attach analysis): 

E. Bentonite seal. top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

1. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 ln. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 0 Sidegradient 

n 0 Not Known Boart Longyear 

.---- I. Cap and lock? 
2. Protective cover pipe: 

0 Yes 181 No 

a. Inside diameter: 

b. Length: 

c. Material: 
na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 

Other 181 

0 Yes 181 No 
lfyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 0 3 0 

Concrete 0 0 I 
Other 0 __ 

4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 ·. 

~---- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gaJ mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 

d. ___ ')-;, Bentonite . . . Bentonite-cement grout 0 5 0 

e. Fe volume added for any of the above 

f. How installed: Tremie 
Tremie pumped 

Gravity 

I 

[J 1>2 
181 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 

b. 0 1/4 in. 1813/8 in. 0 1/2 in. Bentonite pellets 181 3 2 
c. Other 0 ,·>: 

7. Fine sand material: Manufacturer, product name and mesh siz 
a. _________ ~n~a ________ _ 

b. Volume added _______ ft1 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global ;3~ 

b. Volume added ft1 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 }j 
I 0. Screen material: 

a. Screen Type: 

Stainless Steel ,.,:,: 

Factory cut 0 I I 

Continuous slot 181 0 I 

Other 0 • 
b. Manufacturer Johnson 

c. Slot size: 

d. Slotted length: 

II. Backfill material (below filter pack): 
#5 Global 

0.020 in. 

____!1,Q_ ft. 
None 0 14 
Other 181 MJ 

Tel: 715-i ..• 090 
Fax: 715-355-5715 



tacility/Project Name 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Bonng Number 

SVE- 5 
Date Drilling Started Date Drilling Completed Dnlling Method 

8/29/2001 8/29/2001 6 1/4 HSA 
WI Unique Well No. DNR WeiiiD No. Common Well Name Final Static Water Level Surface Elevation Borehole Diameter 

10.0 Inches SVE-5 
Boring Location or Local Grid Origin 

State Plane 

(Check if estimated: 0 ) 
SIC IN I Lat. ______ _ 

Local Grid Location (If npplicable) 

114 of 
Facility ID 

3410-1812 

Sam le 

I 24 
ss 4 

2 24 
ss 4 

"' c 
" 0 
u 
:: 
.3 
co 

I 
I 
I 
3 

8 
8 
9 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

1/4 of Section 
County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Long. __ 0 
__ ' 

County Code Civil Town/City/ or Village 

Griffith, IN 

(/) 

u 
(/) 

:::J 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
IOJ Alderson Street Schofield, WI 54476 

ON 
Feet 0 S 

Soil Pro erties 

M 

w 

0 
0 
N 
Q.. 

DE 
Feet 0 W 

"' c ., 
~ E 
Cl E 
Clo c::.::u 

Tel 715-359-7090 
Fax 715-355-5715 



Boring Number 

Sample 

14 

IX 

3 24 I 
ss 19 I 

I 
3 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE- 5 Use only as an attachment to Form 4400-122 Page 2 of 2 

t-13 

1--14 

1--15 

1--16 

1-- 17 

t-18 

1--19 

r---20 

t-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Silty SAND 

EOB 21.0' 
Well Set 20.0' 

Soil Properties 

w 

0 
0 
N 

"'"' 

"' = "' ~ E 
Cl E 
Oo o::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
F"~iJity License, Permit or Monitoring No. 

Facility 10 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. R~-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. Rw. 
(Check if estimated 

0 . 
----

0 ) 

" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRllCTION 
Form 4400-113.'\. Rev. 6-97 

Well Name 

SVE-5 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

08/29/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ 114of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Down gradient n 0 Not Known Boart Long}'ear 

A Protective pipe, top elevation ____ ft. MSL ---~==::;1 ----- I. Cap and lock? 
2. Protective cover pipe: 

0 Yes C8l No 

B. Well casing, top elevation 

C. Land surface elevation 

----- ft. MSL 

_____ ft. MSL 

D. Surface seal, bottom ft. MSL or _Q,Q_ ft. 

I 2. USC classification of soil near screen: 

GP 0 GMO GCO GWO 
SMO SC 0 MLO MHO 
BedrockO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other o __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 1 
Drilling Mud 0 0 3 None 181 9 9 

t 6. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source ofwater (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

Steel 0 0 4 
Other tg) 

d. Additional protection'~ 0 Yes tg) No 
1fyes, describe: ____________ _ 

3. Surface seal: 
Bentonite C8l 3 0 
Concrete 0 0 I 

Other 0 __ 

4. Material bet\veen well casing and protective pipe: 
Bentonite 0 3 0 

na Other C8l 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight. . Bentonite slurry 0 3 I 
d. ___ '\·~ Bentonite.. Bentonite-cement grout 0 50 

e. Ft
1 

volume added for any of the above 
f. How installed: Trcmie 0 0 I 

Tremie pumped 0 0 2 
Gravity 181 0 8 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 0 1/4 in. 1813/8 in. 0 I /2 in. Bentonite pellets C8l 3 2 

c. OOcrO 
7. Fine sand material: Manufacturer. product name and mesh siz, 

a. ____________ ~n~a~-----------

b. Volume added ________ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global jJ 
b. Volume added ________ ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other ~ ~:(~ 

10. Screen material: --------'S~t~a::..:in.:..:l.=eso::;s:...:S:::t~e-=e:...l ___ _ 

a. Screen Type: Factory cut 0 1 I 
Continuous slot 181 0 1 

Other 0 ill 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 
#5 Global 

0.020 in. 

~ft. 
None 0 I 4 
Other 181 cl,:i 

· ere by certify that the information on this form is true and correct to the best of my knowledge. 

511ature ,& _ ~ _ ; ~ Firm Boart Longyear Company 
;,K--.7 ~"--... 101 Alderson Street Schofield, Wl54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: 

Facility/ProJect Name 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- R. Fischer 
WI Unique Well No. IDNR Well ID No. 'Common Well Name 

SVE-6 
Boring Location or Local Grid Origin (Check If estimated: 0 ) 
State Plane S I C IN 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
LicenseiPermitiMonitonng Number Boring Number 

Date Drilling Started Date Drilling Completed 

8/29/2001 8/29/2001 
Final Static Water Level Surface Elevation 

SVE- 6 
Drilling Method 

4 1/4 HSA 
I Borehole Diameter 

/ I 0.0 Inches 

I 

, Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. 
0 

• 

11 

Feet D S Feet 0 W 

'County Code Civil Town/City/ or Village 

Griffith, IN 

0 

~ 
0 
0:::: 

.., 
-~ 
"' ~...c .... -o.OIJ 
$: c 
- Q) 0 .... 
uUi 

Soil Properties 

M 

M 

0 
0 
N 
c.. 

"' c 
Q) 

~ E 
0 E 
O'o 
~u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715- 1-cA "'090 
Fax: 715- 715 



Boring Number 

Sample 

6 

X 

3 24 2 
ss 14 2 

4 
6 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE- 6 Use only as an attachment to Form 4400-122. 

i5.. ... a 

r-13 

r-14 

1-15 

1-16 

1-17 

-18 

-19 

-20 

-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Bm Silty SAND 

EOB 21.0' 
Well Set 20.0' 

(/) 

u 
(/) 

~ 

Rev. 5-97 

Page 2 of 2 

Soil Properties 

M 

.f' 
u 
- X "' ... 
"' -a - c:: 0..-

0 
0 
N 
0.. 

"' c ... 
0 ~ 
Clo o::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 
.ft. 0 N. . [j s. 

Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. 0 E. 
·OW 

(Check if estimated: 
0 ' 

----

0 ) ,, 
or 

ft. E. S IC!N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400- I 13 A Rev. 6-97 

Well Name 

SVE-6 
Wis. Unique Well No,DNR Well Numher_ 

Date Well installed -
08/29/2001 

Type of Well Well Installed By: (Person's Name and Firm 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

Well Code 57/sv Location of Well Relative to Waste/Source R. Fischer 
Distance Well Is From Waste/Source u D Up gradient s 0 Sidegradient 
Boundary ft. d D Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation _____ ft. MSL -----t;:::=:::::;T ___.---- I. Cap and lock? 0 Yes D No 

B. Well casing, top elevation 

C. Land surface elevation 

_____ ft. MSL 

_____ ft. MSL 

D. Surface seal, bottom ft. MSL or _____QjL ft. 

I 2. USC classification of soil near screen: 

GP D GMD GC D GWD SWD 
SMD SC 0 MLO MHO CL D 
BedrockD 

SP D 
CHD 

13. Sieve analysis attached? DYes D No 

14. Drilling method used: Rotary D 50 
Hollow Stem Auger 0 4 I 

Other 0 __ 

15. Drilling fluid used: Water D 0 2 Air D 0 I 
Drilling Mud D 0 3 None 0 9 9 

16. Drilling additives used? DYes 0No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seaL top ft. MSL or 3.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. 0.0. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel D 0 4 
Other 0 

D Yes 0 No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 0 3 0 
Concrete 0 0 I 

Other D _·I 
4. Material between well casing and protective pipe: 

Bentonite 0 30 
Other 0 

.·._;,;.;, --na 

lil!tt---s. Annular space seal: a. Granular Bentonite 0 3 3 
b. __ Lbs/gal mud weight. Bentonite-sand slurry D 3 5 
c. __ Lbs/gal mud weight . . . Bentonite slurry D 3 I 
d. __ % Bentonite. . . Bentonite-cement grout 
e. Ft3 volume added for any of the above 

D 50 

f. How installed: Tremie I 
Tremie pumped o-1> 2 

Gravity 0 0 8 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. D 1/4 in. D 3/8 in. D 1/2 in. Bentonite pellets D 3 2 
c. Other D 'J.; 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. ________ ~n=a~-------- _·1 
b. Volume added ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global _:] 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 D 2 4 

Stainless Steel Other 0 lfi 
I 0. Screen material: ___ __;;;S.:.;tac..:i'-'-n:.;:le..::.ss::.....::.S.:..:te-"e.:...l __ _ ~ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 0 0 I 

Other D II 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 0 I 4 
Other 0 ~ 

Firm Boart Longyear Company Tel: 715-C.•. 1090 
Fax: 715-355-5715 101 Alderson Street Schofield, WI 54476 



r·acility/Project Name 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew ch1ef) 

Boart Longyear- J. Berthold 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE-7 
Date Drilling Started Date Drilling Completed Drilling Method 

8/29/2001 8/29/2001 6 1/4 HSA 
WI Unique Well No. IDNR Well lD No. ]Common Well Name 

I SVE-7 
Final Static Water Level Surface Elevation ]Borehole Diameter 

I 10.0 Inches 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 1/4 of Section 
' 

T N,R 

Facility lD I County 
3410-1812 Lake 
Sample 

~:? "' 
., Soil/Rock Description 

. '-' c <I) 

And Geologic Origin For t::" :::1 
.,_ 

... g_ < ~ 0 .5 
";.-. ..c ... u Each Major Unit .01- - ;> :: ~ 

E-o till 0 0.. t: <.> 0 
:::1 t: <I) 0 

ii5 
0 

Zm ....JO::: Cl 

EARTH DRILL 

r---1 

f--2 

r---3 

r---4 

I 24 4 
f--5 

Blk Gravelly SAND w/Fill 
ss 22 8 

8 
5 f--6 

r---7 

f--8 

f--9 

f--10 

2 24 4 
rll 

GRAVEL and SAND 
ss X 10 4 

5 
r12 

Lat. --
0 

--· --- 0 N 0 E 

I 
,. Local Grid Location (If applicable) 

Long. 
0 

' " Feet D S Feet D W 
]County Code Civil Town/Cit)') or Village 

I Griffith, IN 
Soil Properties 

M 

¢ · .. 'J M 

0 
0 
N 

c.. 

"' E 
<I) 

~ E 
Cl E 
Oo 
IXU 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel 715-359-7090 
Fax 715-355-5715 



Boring Number 

Sample 

X 
7 

3 24 7 
ss 16 6 

4 
6 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-7 Use only as an attachment to Form 4400-122 

f--13 

f--14 

f--15 

f--16 

f--17 

r-- 18 

r-19 

r-- 20 

r-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

VJ 

u 
VJ 

:::J 

u ~ :.a 
c. = Oil 
"' Oil ... "' .... 0 

~i5 O...J 
0 '-..) 

o(j 
) 

[ 0 

0 0 
0 D 
~ 

0 

0 
0 

0 (j 
) 

( 0 

0 
0 

o(j 
) 

( 0 

0 

Cl 
~ 
Cl 
0::: 

Rev. 5-97 

<> ,. 
·v; 

~-= ..... 00 
c..c 
E "' 0 b 
UVJ 

Page 2 of 2 
Soil Properties 

M 

0 
·;:; 
·: )( 

"' cu <0"0 
- c c..._ 

0 
0 
N 

c... 

"' c 
"' ~ E 

Cl E 
Oo 
~u 



Route To: 

Facility/Project Name 

American Chemical Service Inc. 
Facility License, Permit or Monitoring No. 

• llCility ID 

3410-1812 

Watershed/Wastewater D 
Remediation/Redevelopment D 

Local Grid Location of Well 

_fi_ R ~-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft.N, 
Section Location of Waste/Source 

Waste Management D 
Other D 

ft 0 E. . nw. 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

1\tONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-7 
Wis. Unique Well NJDNR Well Number 

Date Well Installed 

08/29/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 11/mw 
__ l/4 of __ 1/4 of Sec.~ T. __ N, R. __ 0 W 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long1·ear 

A. Protective pipe, top elevation ____ ft. MSL ---4;::::=::::::;1 ____-- I. Cap and lock? 
2. Protective cover pipe: 

C8l Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ___Q,Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? DYes t8l No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 ln. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
Other t8l 

d. Additional protection? 0 Yes t8l No 
Ifyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 

4. Material between well casing and protective pipe: 

t8l 
0 
0 

3 0 
0 I 
~~3 

Bentonite 0 3 0 
na Other t8l :.::_ -~ 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . Bentonite slurry 0 3 I 
d. ___ % Bentonite ... Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped D 02 
Gravity t8l 08 

6. Bentonite seal: a. Bentonite granules t8l 3 3 
b. 01/4 in. 0 3/8 in. D 1/2 in. Bentonite pellets D 3 2 
c. Other D --

7. Fine sand material: Manufacturer. product name and mesh si' 

a. na 

b. Volume added ftJ 

8. Filter pack material: Manufacturer, product name and mesh s 
#5 Global < ·, 

a. 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 D 2 3 

Flush threaded PVC schedule 80 D 24 
Stainless Steel Other t8l :i·b 

I 0. Screen material: Stainless Steel ~~ 
a Screen Type: Factory cut 0 I I 

Continuous slot 181 0 I 
Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in 

d. Slotted length: __1_iQ_ ft 

II. Backfill material (below filter pack): None t8l I 4 
Other 0 l~ 

• 'lereby certify that the information on this form is true and correct to the best of my knowledge. 

gnature 1(....- ~ Firm Boart Longyear Company 
7 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: WatershedM'astewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. JDNR WeiiiD No. !Common Well Name 

SVE-8 
Boring Location or Local Grid Origin (Check 1f estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' c 
::> 
0 
u 
~ 
0 

co 

r---1 

f-2 

f-3 

-5 

f-6 

r---7 

-8 

-9 

r-- 10 

-II 

-12 

1/4 of Section 

JCounty 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Fonn 4400-122 Rev. 5-97 

Page of 2 
License/Pennit!Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

8/30/2001 8/30/2001 
Final Static Water Level Surface Elevation 

SVE- 8 
Drilling Method 

6 1/4 HSA 

!

Borehole Diameter 

10.0 Inches 

I 
.. Local Grid Location (If applicable) 

Lat __ o -- ---- 0 N 0 E 

Long. o " Feet 0 S Feet 0 W 

!County Code 

(/) 

u 
(/) 

::J 

Civil Town/Cit)•/ or Village 

Griffith, IN 

u 
> ·o;; 
'II .,..c 
'-'00 o.c E .., 
0 .... urn 

Soil Properties 

.£ 
u 

·.: >< "' .., 
"'"" - c t:>.-

0 
0 
N 

tl.o 

"' c ... ..__ E 
o E 
O'o 
!XU 

I hereby certify that the information on this fonn is true and correct to the best of my knowledge. 

Signature k, ~ r-_ .I~ Finn Boart Longyear Company 
· ~ ~,A/(.,..._ 101 Alderson Street Schofield, WJ54476 

Tel: 715-3~" ":'rJ90 
Fax: 715-: '15 



Boring Number 

Sample 

I 24 
ss 3 

~ c 
::I 
0 
u 
~ 
0 

CQ 

2 
5 
2 
6 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400- I 22A 

SVE- 8 Use only as an attachment to Form 4400-122 

1--13 

1-- 14 

1-- 15 

1-- I 6 

1--}7 

1-- I 8 

1-- 19 

1--20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Silty SAND 

EOB 20.5' 
Well Set 20.0' 

(/) 

u 
(/) 

=:> 

Rev. 5-97 

Page 2 of 2 
Soil Properties 

0 
0 

"' 0.. 

"' -.: 
"' ~ E 

a E 
Oo a:u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater D 
Remediation/Redevelopment D 

Local Grid Location of Well 

ft. R~-
Grid Origin Location 

Lat. 
0 0 00 

Long. ----

St. Plane ft.N, 
Section Location of Waste/Source 

Waste Management D 
Other D 

_ft. 0 E. 
-_OW. 

(Check if estimated: 
0 0 

----

0) 
00 

or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-8 
Wis. Unique Well No,DNR Well Numhe_r _ 

Date Well Installed ---
08/30/2001 

Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Lon~n·ear 

A. Protective pipe. top elevation ____ ft. MSL ----..;;:=~ ----- I. Cap and lock? 0 Yes 181 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft_ MSL 

_____ ft. MSL 

ft. MSL or _2..:.2_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 1814 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 2.0 

F. Fine sand. top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

1. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 0 

0 Yes 0 No 
lfyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 0 3 0 
Concrete 0 0 I ..,. 

Other 0 .:...:2 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 0 Ji~ 

61l!1---- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight... Bentonite slurry 0 3 I 
d. ___ % Bentonite._. Bentonite-cement grout 0 50 

e. Ft3 volume added for any of the above 
f. How installed: Tremie I 

Tremie pumped u--r>2 
Gravity 0 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 

b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 32 
c. ______________ _ Other 0 

,.--; .. 
_:{. 

7. Fine sand material: Manufacturer, product name and mesh si;z. 

a. na :.:._~j 
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ~~51 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 !:.~ 
10. Screen material: Stainless Steel }~ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 1 

Other 0 • 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 181 I 4 

Other 0 II 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature t_ _ - _ ~ .J Firm Boart Longyear Company 
--/ _ ~~ 101 Alderson Street Schofield, WI 54476 

Tel: 715-3: J90 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chieO 

Boart Longyear - J. Berthold 
WI Unique Well No. IDNR Well ID No. jCommon Well Name 

I SVE-9 
Boring Location or Local Grid Origin 

State Plane 

114 of 
Facility ID 

3410-1812 

Sample 

Vl c 
:::l 
0 
u 
~ 
0 

iii 

1/4 of Section 

'

County 

Lake 

(Check if estimated: 0 ) 
S/C/N 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

-1 

-2 

r--3 

r--4 

r--5 

r--6 

r--7 

r--8 

r--9 

r--10 

f-11 

r--12 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/ll.1onitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

8/30/2001 8/30/2001 
Final Static Water Level Surface Elevation 

SVE- 9 
Drilling Method 

6 1/4 HSA 

!
Borehole Diameter 

10.0 Inches 

I 
., Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. 
0 

' " Feet 0 S Feet 0 W 

'County Code 

VJ 

u 
VJ 

:::> 

Civil Town/City/ or Village 

Griffith, IN 

"' > ·v; 
"'..r:: 
~ bn 
o..c 
E "' 0 ... 
uc/l 

Soil Properties 

0 
0 
N 

c.. 

"' c 
"' --. E 

Cl E 
Oo 
ceu 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel 715-359-7090 
Fax 715-355-5715 



Boring Number 

Sample 

I 
ss 

24 
13 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE- 9 Use only as an attachment to Form 4400-122 

Vl c 
::l 
0 
u 
~ 

_g 
Cil 

7 
8 
8 

r-- 13 

1---]4 

r-- 15 

r-- 16 

r-- 17 

1---18 

r-- 19 

1---20 

r-- 21 

r-- 22 

-23 

10 -24 

-25 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 25.5' 
Well Set 25.0' 

C/l 

u 
C/l 

::::> 

Rev. 5-97 

... 
> ·;;; 
"'.c: 
~so 
o.c E o 
0 ... 
ur/5 

Page 2 of 2 

Soil Properties 

:g -
::l ·-cr-E 

:.:3:.:3 

w 

Vl 

c ... 
- E a E 
Clo 
IXU 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
F~cility License, Permit or Monitoring No. 

1-dcility 10 

34I0-18I2 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. R ~-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft 0 E. . nw 
(Check if estimated: 

0 ' ----

OJ 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-9 
Wis. Unique Well NojDNR Well Number 

Date Well Installed 

08/30/200I 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

1. Berthold 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Long~ear 

A. Protective pipe, top elevation ____ ft. MSL ------t;:==;T ---- I. Cap and lock? 181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or _.2.:Q_ ft. 

I 2. USC classification of soil near screen: 

GP 0 GMD 
SMD SC 0 
BedrockO 

GCD 
MLO 

GWD 
MHO 

SWD 
CL 0 

SP D 
CHD 

13. Sieve analysis attached? 0 Yes DNo 

14. Drilling method used: Rotary 0 5 0 

Hollow Stem Auger 1814 I 
Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? DYes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 25.0 

1. Filter pack, bottom ft. MSL or 25.5 

K. Borehole, bottom ft. MSL or 25.5 

L. Borehole, diameter 10.0 m. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 

a. Inside diameter: 

b. Length: 

c. Material: 
na 

d. Additional protection" 

___ in. 

__ ft. 

Steel 0 0 4 
Other 181 

0 Yes 181 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 181 3 0 

Concrete D 0 I .... 
Other D __ 

4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 ~ _ 

~---- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry D 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry D 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout D 5 0 

e. Ft3 volume added for any of the above 
f. How installed: Tremie D 0 I 

Tremie pumped D 02 

Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 

b. D 1/4 in. D 3/8 in. 0 1/2 in. Bentonite pellets D 3 2 
c. ___________________________ _ Other 0 --

7. Fine sand material: Manufacturer, product name and mesh siz 

a. __________________ ~n=a~--------------
b. Volume added ________ ft 3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global :_:_1 
b. Volume added ft

3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 

Flush threaded PVC schedule 80 0 2 4 
Stainless Steel Other 181 d~ 

I 0. Screen material: ______ --...:S=.ctcca.:c:in.:c:lco.es:..:sc....S""t"'e_e.:..l ______ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other D • 
b. Manufacturer Johnson 

c. Slot size: 

d. Slotted length: 
II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 181 I 4 

Other 0 0 

'1ereby certifY that the information on this form is true and correct to the best of my knowledge. 

gnature t,. ~ -;-- _ ; ~. Finn Boart Longyear Company 
7 ~~ 101 Alderson Street Schofield, WI 54476 

Tel: 7I5-359-7090 
Fax: 715-355-5715 



Route To: WatershedfWastewater 0 
Remediation/Redevelopment 0 

Facility/ProJect Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- J. Berthold 
WI Unique Well No. IDNR WelllD No !Common Well Name 

I SYE-10 
Boring Location or Local Grid Ongin 

State Plane 

114 of 
Facility 1D 

3410-1812 

Sample 

114 of Section 

/

County 

Lake 

(Check if estimated: 0 l 

S/CiN 

T N.R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

c--1 

f--2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-10 

-II 

r-12 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

8/30/2001 8/30/2001 
Final Static Water Level Surface Elevation 

SVE-10 
Drilling Method 

6 1/4 HSA 

!
Borehole Diameter 

10.0 Inches 

I 
.. Local Grid Location (If applicable) 

Lat. --
0 

-- ---- 0 N 0 E 

Long. 
0 

'' Feet 0 S Feet 0 W 

/County Code Civil Town/City/ or VIllage 

Griffith, IN 

u 
> 
-~ 

"'..c 
~!;D 
0."' E u 
0 t: 

UrJ:J 

Soil Properties 

0 
0 
N 
Q., 

"' E 
u 

-.. E 
a E 
Clo o:::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-3<n ~')90 
Fax: 715-3 15 



Boring Number 

Sample 

I 24 
ss 24 

(I] 

E 
::I 
0 
u 

7 
7 
6 
5 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122/\ 

SVE-10 Use only as an attachment to Form 4400-122. 

-13 

t--14 

t-IS 

t--16 

t--17 

f---18 

f---19 

f---20 

c--21 

c-22 

c-23 

~24 

f---25 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

BrF SAND 

EOB 25.5' 
Well Set 25.0' 

0 
~ 
0 
0::: 

Rev. 5-97 

Page 2 of 2 

Soil Properties 

~-
::I ·-erE 
:.J:.J 

M 

0 
0 

"' Q.. 

(I] 

E 
"' - E 0 E 

Oo 
!XU 



Route To: 

Facility-/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. R~-
Grid Origin Location 

' " 

Waste Management 0 
Other 0 

_ft 0 E. 
. OW. 

(Check if estimated: 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-10 
0) Wis. Unique Well NoiDNR Well Number_ 

Lat. 
0 

Long. 
0 " ---- ---- or 

Facility· lD 
St. Plane ft. N, ft. E. SIC IN 

Date Well Installed -
3410-1812 Section Location of Waste/Source 08/30/2001 

DE Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ 114ofSec. __ T. __ N,R. __ 0\V 

J. Berthold 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 

Boundary 
0 Up gradient 

ft. d 0 Do\vngradient 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. lvtSL 

_____ ft. I\·1SL 

_____ ft. MSL 

ft. MSL or __QR_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMD SC 0 
BedrockO 

GCO 
l'v1LO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CH 0 

13. Sieve analysis attached? 0 Yes DNo 

14. Drilling method used: Rota!)' 0 50 
Hollow Stem Auger J:8l 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None l:'?l9 9 

16. Drilling additives used? 0 Yes J:8JNo 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 25.0 

J. Filter pack, bottom ft. MSL or 25.5 

K. Borehole, bottom ft. MSL or 25.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 0 
n 0 

Sidegradient 

Not Known 
Cap and lock'J 

Protective cover pipe: 

a. Inside diameter: 

b. Length: 

c. Material: 
na 

d. Additional protection? 

Boart Long:t:ear 

J:8l Yes 0 No 

___ in. 

__ ft. 

Steel 0 0 4 
Other J:8l -·: 

0 Yes J:8l No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite J:8l 3 0 
Concrete 0 0 I 

Other 0 _;! 
4. Material between well casing and protective pipe: 

na 
Bentonite 0 3 0 

Other ~ ·:~ 

[,!';~!"--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slur!)' 0 3 5 

c. ___ Lbs/gal mud weight . . Bentonite slur!)' 0 3 I 

d. ---~"' Bentonite . . . Bentonite-cement grout 0 5 0 
e. Ft) \'O]ume added for any of the above 

f. How installed: Tremie 

Tremie pumped [J-~ 2 

Gravity J:8l 0 8 

6. Bentonite seal: a. Bentonite granules J:8l 3 3 

b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 

c. OOcrO~ 
7. Fine sand material: Manufacturer, product name and mesh siz, 

a. _________ ~n~a~---------- 2~ 
b. Volume added ________ ft) 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global :::.~~ 

b. Volume added ftJ 
9. Well casing: Flush threaded PVC schedule 40 0 2 3 

Flush threaded PVC schedule 80 0 2 4 
Stainless Steel Other J:8l _i.:f! 

I 0. Screen material: ___ ___:S:::..t=a::;in:.:c:lc.::.e=..:ss:....S=-t:..;;;e...:.e"-1 ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot J:8l 0 I 

Other 0 II 
b. Manufacturer Johnson 

c. Slot size: 

d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

___!2,Q_ ft. 
None J:8l I 4 

Other 0 II 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature .t._ _ -;-- _ ; ~ Firm Boart Longyear Company 
.7 t.A-''----- 101 Alderson Street Schofield, Wl54476 

Tel: 715-3 \190 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - D. Morris 
WI Unique Well No. IDNR WeiiiD No. !Common Well Name 

I SVE-11 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

., ., 
u.. 

-= ..c 
0.. 
"' Cl 

-1 

t---2 

r--3 

r--4 

t---5 

t---6 

r--8 

t---9 

-10 

-II 

-12 

1/4 of Section 

!County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permii/Monitoring Number Bormg Number 

Date Drilling Started Date Drilling Completed 

8/30/2001 8/30/2001 
Final Static Water Level Surface Elevation 

SVE-11 
Drilling Method 

6 1/4 HSA 

!
Borehole Diameter 

10.0 Inches 

I 
., Local Grid Location (If applicable) 

Lat. --
0 

----- 0 N 0 E 

Long. 
0 

" Feel 0 S Feet 0 W I County Code 

[/) 

u 
[/) 

::J 

Civil To~m!City! or Vi//age 

Griffith, IN 

., 
> ·o;; 

u E Cl "'..c 
~ tD :.c r:! ft; c.c Q. = tlO E ., 

"' tlO 0 "' Cl 
0 0 0 ~ 

....l ~ 0 0::: uc/i 

Soil Properties 

"' 
~ c <: 

<: 0 
2 '0 :§ E 
"' ~ ·:; X 0 25 '§ Vi ., 0 E ·c; c 0' 0 0 "' '0 N 0 

::2 u ~ ;,:j 0::: -= ~ c.:::u 

I hereby certify that the infonnation on this fonn is true and correct to the best of my knowledge. 

Signature Finn Boart Longyear Company 
I 0 I Alderson Street Schofield, WI 544 76 

Tel 715-359-7090 
Fax: 715-355-5715 



SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

Boring Number SVE-11 Use only as an anachment to Form 4400-122 Page 2 of 2 
Sample 

<U 
.. 0. 
<Ll;>.. 
..ol
E-o 
::s c 
Zo: 

I 
ss 

24 
10 

t--13 

f-14 

f-15 

f-]6 

f-]7 

-18 

-19 

-20 

-21 

-22 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

8 t--
23 

Brn Silty SAND 
20 
30 
36 f-24 

f-25 
FSAND 

EOB 25.5' 
Well Set 25.0' 

<U .:: 
"' "'.:::: 
~bO 
o.c E ., 
0!:: 
UVJ 

Soil Properties 

w 

0 
0 
N 
p,. 

"' c: 
<U 

~ E 
a E 
Cto 
~u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
J:acility License, Penni! or Monitoring No. 

r acility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8 ~-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste l'v1anagement 0 
Other 0 

_ft. 0 E. 
·OW 

(Check if estimated: 
0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Fonn 4400-113A Rev. 6-97 

Well Name 

SVE-11 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

08/30/2001 
Type of Well Well Installed By: (Person's Name and Fim: 

__ l/4 of __ 1/4 ofSec. __ T. __ N, R. __ oW 
Well Code 57/sv Location of Well Relative to Waste/Source D. Morris 

Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long):·ear 

A. Protective pipe, top elevation ____ ft. MSL -----t;:::===;T -------- I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ___2.2_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

SWO 
CL 0 

SP 0 
CHD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 .::__ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top fl. MSL or na 

G. Filter pack, top fl. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 25.0 

J. Filter pack, bottom ft. MSL or 25.5 

K. Borehole, bottom ft. MSL or 25.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

fl. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
Other ~ 

d. Additional protection? 0 Yes~ No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 

4. Material between well casing and protective pipe: 

~ 

0 
0 

30 
0 I 
~~ 

Bentonite 0 3 0 
na Other ~ ~ 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ %Bentonite ... Bentonite-cement grout 0 50 
e. Ft' volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity ~ 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
C. Other 0 17;:~: 

7. Fine sand material: Manufacturer, product name and mesh sii 

a. na ~~ 

b. Volume added ft' 
8. Filter pack material: Manufacturer, product name and mesh s 

a. #5 Global ~ 
b. Volume added fe 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 181 ~ 
10. Screen material: Stainless Steel v .:.:. 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in 

d. Slotted length: ~ft 
II. Backfill material (below filter pack): None 181 I 4 

Other 0 • 
· '1ereby certify that the information on this form is true and correct to the best of my knowledge. 

&nature t,. ~ · _ 1 ~- Finn Boart Longyear Company 
~c.,__ 101 Alderson Street Schofield, Wl54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
RemediatiowRedevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - R. Fischer 
WI Unique Well No. IDNR Well ID No. [Common Well Name 

SVE-12 
Boring Location or Local Grid Origin (Check 1f estimated: 0 ) 
State Plane S f C f N 

1/4 of 
Facility ID 

3410-1812 

Sample 

r-1 

f-2 

r-4 

r-5 

r-6 

r-7 

r-8 

r-IO 

-II 

-12 

I /4 of Section 

I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
LICense/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

8/30/2001 8/30/2001 
Final Static Water Level Surface Elevation 

SVE-12 
Drilling Method 

6 1/4 HSA 

[

Borehole Diameter 

10.0 Inches 

I 
.. Local Grid Location (If applicable) 

Lat. __ o __ ' --- 0 N 0 E 

Long. 
0 

' " Feet 0 S Feet 0 W 
I County Code Civil Town/City/ or Village 

I Griffith, IN 
Soil Properties 

"' > 
"' ·v; 

E a "' ~ 0 c 
crJ -~ u..<:: c ·;:; ., 
u ..<:: r: ti: c.. eo 2 ~ ~ X 0 0 E 

0. = OJ) 0 E i'i "' ::l '§ "' 
., 0 E crJ "' OJ) OJ "' ·c; c: cr" "' " N 0 0 0 0 ~ 0 0 

::J -l ;.3: Ci c: uc/i ~ u :.:i :.:i c: ..5 c.. c:.: u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-1 '~ 7090 
Fax: 715- 715 



~oring Number 

Sample 

., 
'-0.. 
"';... .£)1-
E-o 
::1 c: 
z"' 

I 
ss 

24 
12 

"' c 
::1 
0 
u 
~ 

.9 
cc 

6 
6 
4 
2 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-12 Use only as an anachment to Form 4400-122 

-13 

f---14 

f--.. 15 

f--.. 16 

f---17 

f---18 

f---19 

f--20 

Soil/Rock Description 

And Geologic Origin For 

Each MaJor Unit 

Bm Silty SAND 

EOB 20.5' 
Well Set 20.0' 

(/) 

u 
(/) 

:::J 

Rev. 5-97 

., 
;> 

"iii 

~-= .... t>O 
o..c E ., 
0 .... 
uc/i 

Page 2 of 2 
Soil Properties 

w 

0 
0 
N 

"'-

"' c ., 
...__ E 
Q E 
O'o 
o:::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 
ft 0 ~-. n . 

Grid Origin Location 

Lat. 
0 " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. R~. 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-12 
Wis. Unique Well NoiDNR Well Number_ 

Date Well Installed --
08/30/2001 

Type of Well \Veil Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec. __ , T. __ N,R. __ ow 

R. Fischer Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long}'ear 

____ ft.I\·1SL -----t;:===;1 A. Protective pipe, top elevation ..------ I. Cap and lock? 
2. Protective cover pipe: 

l8l Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ____2.R_ ft. 

12. USC classification of soil near screen: 

GP 0 GMD 
SMO SC 0 
BedrockD 

GCD 
MLD 

GWD 
MHO 

SWD 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 5 0 

Hollow Stem Auger l8l 4 I 
Other o __ 

a. Inside diameter: 

b. Length: 

___ in. 

__ ft. 

c. Material: Steel 0 0 4 
·.- .. 

na Other IZI 
d. Additional protection? 0 Yes IZI No 

Ifyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 

Concrete 

Other 

4. Material between well casing and protective pipe: 

na 
Bentonite 

Other 

IZI 
0 
0 

0 
IZI 

30 

0 I 
/.:.~ 
~~ 

30 
~ ... :~·:. 

!>00---- 5. Annular space seal: a. Granular Bentonite 0 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None IZI 9 9 

16. Drilling additives used? DYes IZI No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seaL top ft. MSL or 2.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 4.0 ft. 

H. Screen joint, top ft. MSL or 5.0 ft. 

I. Well bottom ft. MSL or 20.0 ft. 

J. Filter pack, bottom ft. MSL or 20.5 ft. 

K. Borehole, bottom ft. MSL or 20.5 ft. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 In. 

N. J.D. well casing 4.00 In. 

b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 50 
e. Ft) volume added for any of the above 

f. How installed: Tremie I 

Tremie pumped CJ02 
Gravity C1$l 08 

6. Bentonite seal· a. Bentonite granules IZI 3 3 

b. 01/4 in. 03/8 in. 0 1/2 in. Bentonite pellets 0 3 2 

Other 0 -~ ..::.:'i ~ c. ______________ _ 

7. Fine sand material: Manufacturer, product name and mesh siz• 

a. _________ ~n~a~----------

b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ..:_~ 

b. Volume added te 
9. Well casing: Flush threaded PVC schedule 40 0 2 3 

Flush threaded PVC schedule 80 0 2 4 
Stainless Steel Other l8l .II 

Screen material: Stainless Steel ]I 
a. Screen Type: Factory cut 0 I 1 

Continuous slot l8l 0 1 

Other 0 • 
b. Manufacturer Johnson 

c. Slot size: 

d. Slotted length: 

I I. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None l8l I 4 

Other 0 II 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature t,_ _ ~ . .I _j Firm Boart Longyear Company 
7 ~ /,A/"--. 101 Alderson Street Schofield, WI 54476 

Tel: 715-3. .090 
Fax: 715-355-5715 



Facility/Project Name 

Route To. Watershed/Wastewater D 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management D 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/11,1onlloring Number Boring Number 

SVE-13 
Date Drilling Started Date Drilling Completed Drilling Method 

9/11/2001 9/1112001 6 1/4 HSA 
WI Unique Well No. IDNR Well ID No. /Common Well Name 

SVE-13 
Final Static Water Level Surface Elevation 

)

Borehole Diameter 

10.0 Inches 
Bonng Location or Local Grid Origin (Check if estimated: D ) 
State Plane SIC IN 

114 of 
Facility ID 

3410-1812 

Sample 

"' c 
:::1 
0 
u 
~ 
.£ 
c:o 

1--] 

-2 

-3 

-4 

-5 

1--6 

-7 

-8 

1--9 

-10 

r--12 

I /4 of Section 

I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

I 
., Local Gnd Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. a ' " Feet 0 S Feet 0 W 

rounty Code C1v1l Tovm!C1ty/ or V11lage 

Griffith, IN 

... 
;. 

·;;; 
E Cl Vl 

t/) (,) o-"' 
:.c: <':1 G: o.eo u 0.. = ~ 25 E ~ t/) "' Clll 

"' "' 0 0 
~ 6 0.::: ::::;, ....l ;:;:: Utn 

Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Soil Properties 

c· ~ c 2 "0 :g 
V> E ·:; .E X 
·c; t: tT 

Vl ... 
0 

:.J :.J "' "0 :a u ;:;:: ..= 

V> c ... 
~ § 0 Cl 0 
0' "' 0 

CL.. o::u 

Tel 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

I 24 
ss 6 

"' c 
::::J 
0 
u 
~ 

_3 
co 

5 
7 
9 
10 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-13 Use only as an attachment to Form 4400-122 

f-- 13 

f-- 14 

f----15 

f----16 

f----17 

f----18 

f--19 

f--20 

f--- 21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

Rev. 5-97 

., 
> ·v; 
"'-<= 
~~ 
"'-c: 
E "' 0 .... 
uc/.i 

Page 2 of 2 
Soil Properties 

-~-::::J --
o- E 

:::i:::i 

w 

0 
0 
N 

""-

Vl c ... 
~ E 
o E 
O'o o:::u 



Route To: 

Facility/Project Name 

American Chemical Service. Inc. 
F:~cility License, Permit or Monitoring No. 

1-acility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8 ~-· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Managem<.:nt 0 
Other 0 

ft. Bw 
(Check if estimated 

0 ' ----
0) 
" or 

ft. E. SIC IN 

DE 

1\tONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-13 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/11/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ 1!4 of __ 1/4 of Sec.____, T. __ N. R. __ 0 W 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u D Upgradient s D Sidegradient 

Boundary ft. d D Downgradient n D Not Known Boart Long):·ear 

A. Protective pipe, top elevation ____ ft. MSL ----t;==;T ~ I. Cap and lock? 0 Yes 181 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. M S L or _2.:.Q__ ft. 

12. USC classification of soil near screen: 

GPO GMO GCD GWD SWD SP D 
CHO SMO SC 0 MLO MHO CL 0 

BedrockO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 1814 I 

Other o __ 

15. Drilling fluid used: Water 0 0 2 Air 00 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? DYes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 

a. Inside diameter: 

b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 

__ ft. 

Steel 0 0 4 .-
Other 181 

0 Yes 181 No 
lfyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 0 3 0 

Concrete 0 0 I 

Other 0 -~ 

4. Material between well casing and protective pipe: 

na 
Bentonite 

Other 
D 
181 

3 0 
··~· -~ 

~~.::i 

l>lllt----5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 5 0 

e. Ft' volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 0 2 

Gravity 181 0 8 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 01/4 in. 1813/8 in. 0 J/2 in. Bentonite pellets 0 3 2 

c. OOcrO 
7. Fine sand material: 1\·1anufacturer. product name and mesh siz· 

a. _________ ~n~a~--------

b. Volume added _______ ft 3 

8. Filter pack material: Manufacturer. product name and mesh si 
a. _______ #.:..:5c...G.=..:..::Io..::.b=al ______ _ 

b. Volume added _______ ft 3 

9. Well casing: Flush threaded PVC schedule 40 D 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 ~~ 

I 0. Screen material: ___ __;;S::..;t=a.:.:.in:.:.le=s:.:s:...:S::..;tc:::e.::.el=------

3. Screen Type: Factory cut 0 I I 

Continuous slot 181 0 I 

Other D Iii 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

____!_Q,Q_ ft. 

None 181 I 4 

Other 0 !~!fat 

·,ereby certify that the information on this form is true and correct to the best of my knowledge. 

gnature ~ _ -;-- . .I A Firm Boart Longyear Company 
....,. ~. ~"-- 101 Alderson Street Schofield, W154476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/\Vastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chieO 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR Well ID No. !Common Well Name 

SVE-14 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

"' c 
::! 
0 
u 
~ 
0 

05 

-I 

r--2 

r-3 

r--5 

r-6 

r--7 

r-8 

r-9 

r-10 

f-1 I 

r-12 

1/4 of Section 

/County 

/Lake 

T N,R 

SoiJlRock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
L1censetPermit/Monitoring Number Bonng Number -
Date Drilling Started Date Drillmg Completed 

9/11/2001 9/11/2001 
Final Static Water Level Surface Elevation 

SVE-14 
Drilling Method 

6 114 HSA 

)

Borehole Diameter 

I 0.0 Inches 

I 

" Local Gnd Location (If applicable) 

Lat. ---:- --' --- 0 N 0 E 

Long. " Feet 0 S Feet 0 W 

!County Code 

VJ 

u 
C/J 

~ 

Civil Town/City/ or V1llage 

Griffith, IN 

., 
> ·v; 

.'=! E Ci "'..c 
~til ..c ~ G: ~"' 0. CD Q ~ CD -.:; "' "' 

., 
0 0 .=: 

0 ....l ~ Ci c::: UC/J 

Soil Properties 

"' '-' 0 c 
2 c :g .., 

~ 
'0 

>< 0 Q E 
"' ·::; '§ ., 0 E ·c; "' "' 0 0" "'"" N 0' 0 

:2: u :.:i :.:i c::: ..:: P- e:::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
IOI Alderson Street Schofield, WI 54476 

Tel: 7 I 5-:l' "090 
Fax: 715-. 715 



oring Number 

Sample 

I 24 5 
ss 3 7 

9 
9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122/1. 

SVE-14 Use only as an attachment to Form 4400-122. 

1-13 

1-14 

1-15 

'-- 16 

-17 

-18 

-19 

-20 

-21 

Soil/Rock Description 

And Geologic Origin For 

Each MaJor Unit 

Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

Rev. 5-97 

"' > ·v; 

~-= .... Oil 
Poe: 

E "' 0 .... 
uVi 

Page 2 of 2 
Soil Properties 

w 

0 
0 

'"" c... 

"' c: 
"' .__ E 

Q E 
Oo 
l::t::U 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. 8 fu 
(Check if estimated: 

0 ' ----

OJ 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Fonn 4400-113A Rev. 6-97 

Well Name 

SVE-14 
Wis. Unique Well No,DNR Well Number_ 

Date Well Installed -· 
09/1112001 

Type of Well Well Installed By: (Person's Name and Finn 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

Well Code 57/sv D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----TT=::::;-T ----- I. Cap and lock? 0 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or __Q,Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockD 

GCO 
MLO 

GWO 
MHO 

SWD 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 

Hollow Stem Auger 0 4 I 
Other 0 __ 

15. Drilling lluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 0 9 9 

16. Drilling additives used? 0 Yes 0No 

Describe ________________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 m. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 

b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 

__ ft. 

Steel 0 0 4 
Other 0 

0 Yes 0 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 

Concrete 
Other 

4. Material between well casing and protective pipe: 

0 
0 
0 

30 
0 I 
::.t 

Bentonite 0 3 0 
na Other 0 ::_:-~ 

~---- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight. . . Bentonite slurry 0 3 I 

d. ---~··<>Bentonite . . . Bentonite-cement grout 0 5 0 
e. Ft3 volume added for any of the above 
f. How installed: Tremie I 

Tremie pumped Li 02 
Gravity 0 08 

6. Bentonite seal: a. Bentonite granules 0 33 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 

Other 0 
:· . •. (. _______________ _ 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. __________ ~n~a~----------

b. Volume added _______ ft 3 

8. Filter pack material: Manufacturer. product name and mesh si 

a. ________ #..::..5-'G""'l-'-o"-ba_l ______ _ 

b. Volume added ________ ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 

Stainless Steel Other 0 

I 0. Screen material: -----'S=-t=a:.:..:i n.:..:l..::..es=-=s~S=-t=-=e-=-e'-1 ___ _ 

a. Screen Type: Factory cut 0 I I 

Continuous slot 0 0 I 

Other 0 II 
b. Manufacturer _____ .:..Jo:::.:h:.:.:n:.:.:s:.:o:.:.:n:..._ __ _ 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 0 I 4 
Other 0 il 

Tel: 715-:} 090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

~acility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - R. Fischer 
WI Unique Well No. IDNR WeliiD No. I Common Well Name 

I I SVE-15 
Boring Location or Local Grid Ongin (Check if estimated. 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

t---1 

t---2 

t---3 

-4 

'--5 

-6 

-7 

-8 

1---9 

-10 

-II 

-12 

I /4 of Section 

JCounty 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/11/2001 9/111200 I 
Final Static Water Level Surface ElevatiOn 

SVE-15 
Drilling Method 

6 1/4 HSA 
/Borehole Diameter 

/ I 0.0 Inches 

I 
" Local Grid LocatiOn (If applicable) 

Lat. --
0 

--: --- 0 N 0 E 

Long. 
0 

" Feet 0 S Feet 0 W 

tounty Code 

(/) 

u 
(/) 

::> 

Civil Town/City/ or Village 

Griffith, TN 

Soil Properties 

0 
0 
N 
p... 

"' c ., 
~ E 
o E 
Oo o:::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
I 0 I Alderson Street Schofield, WI 544 76 

Tel 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

.., 
~c. 
<U;>, .o,_ 
E-o 
;:l c 
Zcc 

I 
ss 

24 
10 

6 
5 
7 
9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A 

SVE-15 Use only as an attachment to Fonn 4400-122. 

r---13 

1-14 

-15 

-16 

-17 

-18 

-19 

-20 

-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Drk Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

Rev. 5-97 

Page 2 of 2 

Soil Properties 

.., 
;> 

·;;; 
"'_c 

~-o..t>ll 
E ~ 
0!::: 
UVJ 

w 

c ·;:; 
X "' .., 

"' "0 - c c...-

0 
0 
N 

c... 

Vl c: .., 
..._ E 
Cl E 
C/o 
~u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
F~r.ility License, Permit or Monitoring No. 

WatershedfWastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. R ~-
Grid Origin Location 

' 

Waste Management 0 
Other 0 

ft 0 E. -nw 
(Check if estimated: 0 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-15 
) Wis. Unique Well NoiDNR Well Number 

Lat. 
0 " Long. 

0 ' " ---- ---- or 
racility ID 

St. Plane ft. N, ft. E. SIC IN 
Date Well Installed 

3410-1812 Section Location of Waste/Source 09/11/2001 
DE Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4 of __ 1/4 of Sec.~ T. __ N, R. __ oW 

R. Fischer 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 

Boundary 
0 Upgradient 

ft. d 0 Downgradient 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ---..2c_Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockD 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHD 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 S 0 

Hollow Stem Auger ~ 4 I 
Other 0 __ 

I 5. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None ~ 9 9 

16. Drilling additives used? 0 Yes ~No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or S.O 

f. Well boltom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 
n 

0 Sidegradient 

0 Not Known Boart Long~ear 

___-- I. Cap and lock? 
2. Protective cover pipe: 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

~ Yes 0 No 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ 

0 Yes~ No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite ~ 3 0 
Concrete 0 0 I 

Other 0 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other ~ ·' 

~f------ 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight _ Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . Bentonite slurry 0 3 I 
d. ___ % Bentonite _ Bentonite-cement grout 0 5 0 

e. Ft3 volume added for any of the a hove 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity ~ 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 0 1/4 in. IZI3/8 in. 0 1/2 in. Bentonite pellets IZI 3 2 
c. ______________ _ Other 0 

7. Fine sand material: Manufacturer, product name and mesh siz 
a. _________ ~n=a _________ ___ 

b. Volume added _______ ft3 

8. Filter pack material: Manufacturer. product narne and mesh si 

a. # 5 Global ....:·~ 

b. Volume added ft 3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other ~ j;;! 
I 0. Screen material: ____ S=-t=a"-'in-'-'l..:.es:;.:s:...S=-t'-'e..:.e.:..l ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot ~ 0 I 

Other 0 !iii 
b. Manufacturer Johnson 

c. Slot size: 

d. Slotted length: 
II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None ~ I 4 
Other 0 fil 

ereby certify that the information on this form is true and correct to the best of my knowledge. 

_,nature t..- -;-- _ _;A Firm Boart Longyear Company 
7 ~"'-- 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. 1DNR Well ID No. !Common Well Name 

I SVE-16 
Boring LocatiOn or Local Grid Origin (Check if estimated: 0 ) 
State Plane S f C f N 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' c 
:::l 
0 
u 
~ 

.2 
cc 

r--1 

'--2 

r--3 

-4 

-5 

-6 

-8 

-9 

-10 

r-11 

>-12 

I /4 of Section 

\County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9111/2001 9/11/2001 
Final Static Water Level Surface Elevation 

SVE-16 
Drilling Method 

6 1/4 HSA 
!Borehole Diameter 

I I 0.0 Inches 

I 
" Local Gnd Location (If applicable) 

Lat. __ o --: --- 0 N 0 E 

Long. o " Feet 0 S Feet 0 W 

/County Code C1vil Tovm!Cityf or Village 

Griffith. fN 
Soil Properties 

:-g .... 
:::l ·c-E 
:.J:.J 

c 
:§ X 
t; .., 
o::I"' - c c.-

0 
0 
N 
c. 

"' c 
(I) 

---. E 
a E 
O'o o::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel715-'"- 7090 
Fax: 715-. 715 



oring Number 

Sample 

.., 
'-0. 
"">.01-
E-o 
:::> c: z., 

I 
ss 

24 
20 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-16 Use only as an attachment to Fonn 4400-122 

6 
7 
9 

-13 

-14 

-15 

-16 

-17 

-18 

I I '- 19 

c-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Drk Gry Silty SAND w/Debris 

EOB 20.5' 
Well Set 20.0' 

Rev. 5-97 

"' :> 
·;:;; 
ri-:S 
O.gp E .., 
0 b 
UVJ 

Page 2 of 2 
Soil Properties 

w 

0 
0 
N 

c.. 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater D 
Remediation/Redevelopment D 

Local Grid Location of Well 

_ft. ill': 
Grid Origin Location 

Lat. 
0 0 00 

Long. ----
St. Plane ft. N. 
Section Location of Waste/Source 

Waste Management D 
Other D 

_ft 0 E. 
·OW 

(Check if estimated: 
0 0 

----

0) 
00 

or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRlJCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-16 
Wis. Unique Well No,DNR Well Number 

-
Date Well Installed -

09/11/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ l/4 of __ 1/4 of Sec. __ T. __ N, R. __ ow 
Well Code 57/sv Location of Well Relative to Waste/Source D. Morris 

Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A Protective pipe, top elevation ____ ft. MSL ---4~~ __-- I . Cap and lock? 
2. Protective cover pipe: 

0 Yes~ No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ~ ft. 

12. USC classification of soil near screen: 
GP 0 GMO GC 0 GWO SW 0 SP 0 
SM 0 SC 0 ML 0 MHO CL 0 CH 0 
BedrockD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger ~ 4 I 

Other o __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ 

0 Yes~ No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite ~ 3 0 
Concrete 0 0 I 

Other 0 ·. ;~ 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other ~ .. ·':C· 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite. . . Bentonite-cement grout 0 5 0 
e. Ft3 volume added for any of the above 
f. How installed: Tremie [ 

Tremie pumped 0 '\1 2 
Gravity ~ 0 8 

6. Bentonite seal: a. Bentonite granules ~ 3 3 
b. 01/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 32 

Other 0 
'"'·:t 

c. --
7. Fine sand material: Manufacturer, product name and mesh sizo 

a. na ~""1! 

b. Volume added ft) 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global _'?l 
b. Volume added ft) 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other ~ J:l 
10. Screen material: Stainless Steel . '·fl 

a. Screen Type: Factory cut 0 II 
Continuous slot ~ 0 I 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ~ft. 
II. Backfill material (below filter pack): None ~ 14 

Other 0 • 
Signature ·:c...,._ ';""'"- Firm Boart Longyear Company 

7 101 Alderson Street Schofield, WI 54476 
Tel: 715-3_ . J90 
Fax: 715-355-5715 



Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear - R. Fischer 
WI Unique Well No. IDNR WeiiiD No. jCommon Well Name 

I SVE-17 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 1/4 of Section , T N, R 
Facility ID jCounty 

3410-1812 !Lake 

Sample 

u ... 
).J.. 

.5 
-s 
Q. ... 

0 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

1-] 

1-2 

1-4 

1-5 

1-6 

1-7 

1-8 

1-9 

t-10 

I-ll 

1-12 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Dnlling Completed 

9/11/2001 9/11/2001 
Final Static Water Level Surface Elevation 

SVE-17 
Drilling Method 

6 1/4 HSA 

r
Borehole Diameter 

10.0 Inches 

! 
.. Local Grid Location (If applicable) 

Lat. ~--· --- 0 N 0 E 

Long. ' " Feet D S Feet 0 W 

fCounty Code 

(/) 

u 
(/) 

::::> 

Civil Town/City/ or VJllage 

Griffith, IN 

"' ;> 
·;;; 

u E 0 "'...::: 
~to :.c "" ~ bO Q.c: Q. = E "' bO 0 r:! .. "" 0 ... 

0 
0 
~ 0 i:i: ur/i ...J 

Soil Properties 

V) 

"' c c: 
.e c: "' ::::! ·c::; E ~ X 0 0 V) ::l .E <.> 0 E ·c; c: V) 

0" "" "0 N 0 ::E8 :.:3 :.:3 p: ..:: 0 
Cl.. 0:: u 

I hereby cenify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
I 0 I Alderson Street Schofield, WI 544 76 

Tel 715-359-7090 
Fax 715-355-5715 



Boring Number 

Sample 

... 
'-0. CU;.., 
..Of
E-o ::s c:: 
Z«> 

I 
ss 

24 
20 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-17 Use only as an attachment to Form 4400-122. Page 2 of 2 

-13 

r- 14 

r-- 15 

-16 

-17 

I -18 

7 
9 
10 -19 

-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Clayey SAND 

Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

"' > 
"iii 
"'..c:: 
~til 
"-c:: 
E "' 0 .... 
ucil 

Soil Properties 

w 

0 
0 
N 

~ 

"' c ... 
~ E 
o E 
O'o 
!XU 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service, Inc. ft. R~-
F· ''ty License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

Facility ID 
St. Plane ft. N, 

3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft_ Rw 
(Check if estimated: 

0 ' ----
0) 
" or 

ft_ E. SIC IN 

DE 

MONITORING WELL CONSTRllCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-17 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/11/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4 of __ l/4ofSec.~ T ___ N, R. __ ow 

J. Berthold 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 

Boundary 
u 0 Upgradient 

ft. d 0 Downgradient 

A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

----- ft. MSL 

_____ ft. MSL 

----- ft. MSL 

ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GC 0 GWO SWO 
SMO SC 0 MLO MHO CL 0 
BedrockO 

SP D 
CHD 

13. Sieve analysis attached? 0 Yes D No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 1:81 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air D 0 I 
Drilling Mud D 0 3 None 0 9 9 

'~ Drilling additives used? 0 Yes 1:81 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

L Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

~.gnature 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 0 Sidegradient 

n 0 Not Known Boart Long):'ear 

______- I. Cap and lock? 
2. Protective cover pipe: 

0 Yes 1:81 No 

a. Inside diameter: 

b. Length: 

c. Materinl: 
na 

d. Additional protection? 

___ in. 

__ ft. 

Steel 0 0 4 
Other 1:81 

D Yes 1:81 No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 0 3 0 

Concrete D 0 I 
Other 0 _ _:j 

4. Material between well casing and protective pipe: 

na 
Bentonite 0 3 0 

Other 0 :_J 
~---5_ Annular space seal: a_ Granular Bentonite D 3 3 

b. ___ Lbs/gal mud weight . Bentonite-sand slurry D 3 5 

c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite. _ . Bentonite-cement grout 0 50 

e. Fe volume added for any of the above 
f. How instnlled: Tremie 0 0 I 

Tremie pumped 0 02 

Gravity 0 08 

6. Bentonite seal: a_ Bentonite granules 1:81 3 3 
b. D 1/4 in_ 0 3/8 in. D 112 in. Bentonite pellets 0 3 2 
c. _________________ _ Other 0 ' 7-': 

7. Fine sand material: Manufacturer, product name and mesh siz• 

a. ________________ n~a~----------

b. Volume added ___________ ft3 

8. Filter pack material: Manufacturer, product name and mesh si; 

a. #5 Global ~·i 

b. Volume added ft 3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 

Flush threaded PVC schedule 80 0 2 4 
Stainless Steel Other 1:81 ::!I 

10. Screen material: ______ S_ta_i_n_le_s_s _S-'--te_e_l __ _ 

a Screen Type: Factory cut 0 I I 
Continuous slot 1:81 0 I 

Other 0 II 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

__!2:Q_ ft. 

None 1:81 I 4 

Other 0 i..i 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - J. Berthold 
WI Unique Well No. IDNR Well ID No !Common Well Name 

SVE-18 
Bormg Location or Local Grid Origin (Check 1f estimated: D ) 
State Plane SIC IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

<1) 
... 0. 
"'>-.Dr-
E-o 
:::> c z., 

;:; 
0 w.. 

-= .c 
i5.. 
0 

Cl 

-I 

-2 

f--3 

f--4 

1-5 

1-6 

f--7 

f--8 

f--9 

f--1 0 

!--(( 

f-- 12 

I /4 of Section 

!County 

Lake 

T N.R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management D 
Other D 

Form 4400-122 

License/Permit/Monitoring Number 

Rev. 5-97 

Page of 2 
Boring Number -SVE-18 

Date Drilling Started Date Drilling Completed Drilling Method 

9/6/2001 9/6/2001 6 1/4 HSA 
Final Static Water Level Surface Elevation JBorehole Diameter 

I I 0.0 Inches 

I 
Lat. 

.. Local Grid Location (If applicable) 

-------

Long. 

!County Code 

(/) 

u 
(/) 

::;J 

0 

Civ1l Town/City/ or Village 

Griffith, IN 

ON 
Feet 0 S 

Soil Properties 

:"9 -:::> ·-o-E 
:.:3:.:3 

DE 
Feet D W 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-, 
Fax: 715-. 

7090 
715 



. oring Number 

Sample 

I 24 2 
ss 20 3 

4 
5 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-18 Use only as an attachment to Form 4400-122 . Page 2 of 2 

-5 
0. ., 
Cl 

f-13 

f-14 

f- 15 

f-16 

f-17 

1-- I g 

f-19 

f-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Silty SAND 

EOB 20.5' 
Well Set 20.0' 

Vl 

u 
Vl 

:=> 

Soil Properties 

w 

0 
0 
N 
Q_, 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility lD 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8~.-
Grid Origin Location 

Lat. 
0 " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. B w. 
(Check if eshmated: 

0 ' ----

0) 
" or 

ft. E. S IC!N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-18 
Wis. Unique Well NoiDNR Well Number 

-
Date Welllnstalled ~ 

09/06/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ l/4 of __ l/4 ofSec.~ T. __ N, R. __ ow 
Well Code 57/sv J. Berthold 

Distance Well Is From Waste/Source 
Location of Well Relative to Waste/Source 

u D Upgradient s 0 Sidegradient 
Boundary ft. d D Downgradient n D Not Known Boart Longyear 

A. Protective pipe, top elevation _____ ft. MSL ---~==::::;1 --------- I. Cap and lock? lSI Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

_____ ft. I\1SL 

_____ ft. MSL 

D. Surface seal, bottom ft. M S L or _____.2_R_ ft. 

12. USC classification of soil near screen: 

GP 0 GMD GC 0 GWD SW D SP D 
SMD SC 0 MLD MHO CL D CHD 
BedrockD 

13. Sieve analysis attached? DYes D No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger lSI 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air D 0 I 
Drilling Mud 0 0 3 None lSI 9 9 

16. Drilling additives used? 0 Yes lSI No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 m. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 m. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 

a. Inside diameter: 

b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 

Other lSI 
D Yes lSI No 

If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite lSI 3 0 
Concrete D 0 I 

Other 0 _] 

4. Material between well casing and protective pipe: 
Bentonite D 30 

na Other lSI :.:;& 

!&'!"--- 5. Annular space seal: a. Granular Bentonite D 3 3 
b. __ Lbs/gal mud weight. Bentonite-sand slurry 
c. __ Lbs/gal mud weight. . . Bentonite slurry 
d. __ % Bentonite . . . Bentonite-cement grout 
e. Ft1 volume added for any of the above 
f. How installed: Tremie 

6. Bentonite seal: 
b. 01/4 in. 03/8 in. 
C. 

Tremie pumped 
Gravity 

a. Bentonite granules 
0 1/2 in. Bentonite pellets 

Other 

D 3 5 
D 3 I 

D 50 

( I 
o-o2 

lSI 08 

lSI 3 3 

0 32 

D ~·~ 
7. Fine sand material: Manufacturer, product name and mesh siz. 

a. na :i! 
b. Volume added ftl 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ~ -
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 D 24 

Stainless Steel Other lSI ~ 
I 0. Screen material: Stainless Steel -~-

a Screen Type: Factory cut D I I 
Continuous slot lSI 0 I 

Other D • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ~ft. 
II. Backfill material (below filter pack): None lSI I 4 

Other D ill 

Signature ~ Firm Boart Longyear Company 
...,. 101 Alderson Street Schofield, Wl 54476 

Tel: 715-3_ .090 
Fax: 715-355-5715 



Route To: 

Facility/Project Name 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - R. Fischer 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE-19 
Date Drilling Started Date Drilling Completed Drilling Method 

9/12/2001 9/12/2001 6 1/4 HSA 
WI Unique Well No. /DNR Well ID No. /Common Well Name Final Static Water Level Surface Elevation /Borehole Diameter 

I I 0.0 Inches I I SVE-19 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane SIC IN 

1/4 of 1/4 of Section , T N, R 
Facility ID JCounty 

3410-1812 Lake 

Sample 

"' c 
::J 
0 
u 
3: 
0 

iii 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

-J 

-2 

f-3 

-4 

-5 

-6 

r-7 

f-8 

-9 

f-10 

f-11 

r--12 

Lat. __ o __ ' --- 0 N 0 E 

I 
" Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feel 0 W 
jCounty Code Civil Town!C1tyl or Village 

J Griffith, IN 

Vl 

u 
Vl 

;:J 

Soil Properties 

_q 
(.) 

X 
"' ... O:S"O 

- c c..-

0 
0 
N 
c.. 

"' c .., 
~ E 
Cl E 
O'o c:.::u 

I hereby certify that the information on this fonn is true and correct to the best of my knowledge. 

Signature Finn Boart Longyear Company Tel 715-359-7090 
Fax 715-355-5715 101 Alderson Street Schofield, WI 54476 



Boring Number 

Sample 

I 24 
ss 20 

"' E 
::I 
0 
u 
~ 
.2 
Ill 

5 
4 
3 
I 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev_ 5-97 

SVE-19 Use onlv as an attachment to Form 4400-122 Page 2 of 2 

1-13 

I-- 14 

I-- 15 

1-16 

1-17 

'-- 18 

1-19 

1-20 

DEBRIS 

EOB 20.0' 

Soil/Rock Description 

And Geologic Origin For 

Each MaJOr Unit 

Well Set 20.0' 

(/) 

u 
(/) 

:J 

Soil Properties 

~ w 

0 
0 
N 

c... 

"' E ., 
-- 6 a 6 
Oo c::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
J:'-rility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

Jt 8~ .. 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. 0 E. 
. _O_IN~ 

(Check if estimated: 
0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRtJCTION 
Fonn 4400-113A Rev. 6-97 

Well Name 

SVE-19 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/17/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4 of __ 1/4 of Sec.~ T. __ N, R. __ oW 

R. Fischer Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary fl. d 0 Downgradient n 0 Not Known Boart Long:rear 

A. Protective pipe, top elevation ____ ft. MSL ----4;;=:=::::;1 ----- I. Cap and lock? 
2. Protective cover pipe: 

l8l Yes 0 No 

B. Well casing, top elevation _____ fl. MSL 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or ____QJ2_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GC 0 GWO SW 0 SP 0 
SM 0 SC 0 ML 0 MHO CL 0 CH 0 
BedrockO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger l8l 4 I 

Other 0 :.__ 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ 

0 Yes~ No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 

4. Material between well casing and protective pipe: 

0 
0 
0 

30 
0 I 
' . ~ ~;. 
;_:t: 

Bentonite 0 3 0 
na Other l8l :.:.a 

l)ll!t--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None l8l 9 9 

16. Drilling additives used? 0 Yes l8l No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 4.0 ft. 

H. Screen joint, top fl. MSL or 5.0 ft. 

I. Well bottom fl. MSL or 20.0 fl. 

J. Filter pack, bottom ft. MSL or 20.0 ft. 

K. Borehole, bottom ft. MSL or 20.0 fl. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight. . . Bentonite slurry 0 3 I 
d. __ % Bentonite . . . Bentonite-cement grout 0 5 0 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity l8l 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 0 1/4 in. l8:13/8 in. 0 1/2 in. Bentonite pellets l8l 32 

Other 0 
~-:II> 

--c. ______________ _ 

7. Fine sand material: Manufacturer, product name and mesh siz• 

a. ________ ~n~a~--------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global 2~ 

b. Volume added ft
3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other l8l ~ 

10. Screen material: -----"S"'ta=i""-n"-'le..::.ss"'--"-S-'-te"""e_l __ _ 

a. Screen Type: Factory cut 0 1 1 
Continuous slot l8l 0 1 

Other 0 • 
b. Manufacturer ---~J:..::oc:.:h~n=-so:..:n.:;__ __ _ 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 
#5 Global 

0.010 in. 

~ft. 
None 0 1 4 
Other l8l II 

ere by certify that the information on this form is true and correct to the best of my knowledge. 

gnature ·t.. -~ "r _ · _I A . Firm Boart Longyear Company 
7 . ~c,._ 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief! 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR Well ID No. [Common Well Name 

[ SVE-20 
Boring Location or Local Grid Origin (Check if estimated 0 ) 
State Plane S /C IN 

1/4 of 
Fac11ity 1D 

3410-1812 

Sample 

f--1 

f---2 

f---3 

r-4 

f--5 

f--6 

f--7 

r-8 

f--9 

f--10 

I-ll 

f--12 

I /4 of Section 

!
County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. S-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Staned Date Drilling Completed 

9/12/2001 9112/2001 
Final Static Water Level Surface Elevation 

SVE-20 
Drilling Method 

6 114 HSA 
!Borehole Diameter 

j I 0.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long_ 
0 

' '' Feet D S Feet 0 W 
!County Code Civil TO\~n/City/ or Village 

I Griffith, IN 

., 
.?:. 
"' "'..c:: 
~bh 
c..c 
E "' 0 .. 
uVi 

Soil Properties 

:'9 -::> ·-
0" E 
~~ 

c ·u 
X "' ., o:I"' - c 

~-

0 
0 
N 
~ 

"' c ., 
0 § 
O'o 
!XU 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-Y"7090 
Fax: 715- 715 



Boring Number 

., 
'-Q. <>;... 

..of
E-o 
" c z"' 

I 
ss 

24 
II 

"' c 
" 0 
u 
:: 
0 as 

I 
5 
3 
7 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A 

SVE-20 Use only as an attachment to Fonn 4400-122. 

-13 

-14 

-15 

'---16 

-17 

-18 

-19 

-20 

-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

Rev 5-97 

Page 2 of 2 

Soil Properties 

w 

0 
0 
N 

"""' 

"' c ., 
~ E 
Cl E cro 
P:::U 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~· 
Grid Origin Location . .. 

Waste Management 0 
Other 0 

_ft. R ~ 
(Check if estimated: 

. 0 .. 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-20 
) Wis. Unique Well No,DNR Well Numbe~ 

Lat. 
0 

Long. 
0 

---- ---- or 
Facility ID St. Plane ft. N, ft. E. SIC IN Date Well Installed ·-

3410-1812 Section Location of Waste/Source 09/12/2001 
DE Type of Well Well Installed By: (Person's Name and Firm 

__ l/4of __ l/4ofSec.~ T. __ N,R. __ 0\V 
Well Code 57/sv Location of Well Relative to Waste/Source R. Fischer 

Distance Well Is From Waste/Source u 0 Upgradient 
Boundary ft. d 0 Down gradient 

A. Protective pipe, top elevation 

B. Well casing. top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 
SMO 

GMO 
sc 0 

BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger J:8l 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None J:8l 9 9 

16. Drilling additives used? 0 Yes J:8:1No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 3.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 0 
n 0 

Sidegradient 

Not Known Boart Long:l:ear 

------- I. Cap and lock~ 
2. Protective cover pipe: 

0 Yes J:8l No 

a. Inside diameter: 
b. Length: 

___ in. 

__ ft. 

c. Material: Steel 0 0 4 
na Other J:8l ..:.: 

d. Additional protection? 0 Yes J:8l No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite J:8l 3 0 

Concrete 0 0 I 

Other 0 ~ 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other J:8l l~ 

~---- 5. Annular space seal: a. Granular Bentonite 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 

c. ___ Lbs/gal mud weight . . . Bentonite slurry 

d. ___ %,Bentonite . . . Bentonite-cement grout 

e. Fe volume added for any of the above 

f. How installed: Tremie 

Tremie pumped 

Gravity 

6. Bentonite seal: a. Bentonite granules 

b. 01/4 in. 03/8 in. 01/2 in. Bentonite pellets 

c. Other 

0 3 3 

0 3 5 

0 3 I 
0 50 

G 02 

J:8l 08 

J:8l 3 3 

0 32 

0 
;.q 
_;::,a 

7. Fine sand material: Manufacturer, product name and mesh siz 
a. __________ ~n~a _____________ _ :i:l 
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global ~ 
b. Volume added _______ ft3 

9. Well casing: Flush threaded PVC schedule 40 0 

Flush threaded PVC schedule 80 0 

23 

24 
Stainless Steel Other J:8l • • I 0. Screen material: ____ ___:S::..:t:::a:..:.in:..:.le::.:s::::s~S::..:t:::.ee::.:lc..__ ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot J:8l 0 I 

Other 0 • 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None J:8l I 4 
Other 0 • 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature .~ _ -;- _ J1 ~ Firm Boart Longyear Company 
<.7 VI-''--- 101 Alderson Street Schofield, WI 54476 

Tel: 715-::. 090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR Weii!D No. !Common Well Name 

I SVE-21 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S /C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

-Q) 
Q) 

u.. 
.5 
..c 
i5. 
Q) 

Ci 

f-1 

r-2 

-3 

-4 

-7 

-8 

r-9 

-10 

f-11 

f-12 

1/4 of Section 

I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9112/2001 9112/2001 
Final Static Water Level Surface Elevation 

SVE-21 
Drilling Method 

6 1/4 HSA 
!Borehole Diameter 

I 10.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. -:-- --: --- 0 N 0 E 

Long. " Feet 0 S Feet 0 W 

!County Code 

Vl 

u 
Vl 

~ 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

"' c ., 
~ E 
Ci E 
O'o 
~u 

I hereby certify that the infonnation on this fonn is true and correct to the best of my knowledge. 

Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

1 
ss 

24 
3 

2 
4 
I 
3 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-21 Use only as an attachment to Form 4400-122 

..c 
0.. 
"' Cl 

r-13 

-14 

-15 

-16 

-17 

'-18 

-19 

-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND w/Debris 

EOB 21.0' 
Well Set 20.0' 

Rev. 5-97 

Page 2 of 2 
Soil Properties 

w 

c ·o; 
- X 
"' "' .. -c 

- c 0...-

0 
0 
N 

0... 

.., 
c 
"' 25 § 

C/o o:::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
F--ility License, Permit or Monitoring No. 

Facility JD 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. R ~-· 
Grid Origin Location 

Lat. 
0 . .. 

Long. ----
St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. 0 E. 
·OW 

(Check if estimated: 
0 . 

----
0) 
" or 

ft. E. SIC IN 

DE 

MONITORJNG WELL CONSTRtlCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-21 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/12/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ 1/4 of __ 1/4 ofSec. __ T. __ N, R. __ oW 
Well Code 57/sv Location of Well Relative to Waste/Source D. Morris 

Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Down_gradient n 0 Not Known Boart Long;rear 

A. Protective pipe, top elevation ____ ft. MSL ----t;:::::::::::::;T ------- I. Cap and Jock? 
2. Protective cover pipe: 

0 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ~ ft. 

12. USC classification of soil near screen: 
GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO SWO SP 0 
MHO CL 0 CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger [8:1 4 I 

Other o __ 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 0 >'f; 

0 Yes 0 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 
4. Material between well casing and protective pipe: 

0 
0 
0 

30 
0 I 
.. : .. :.:...:. 

Bentonite 0 3 0 
na Other 0 :.:.l£ 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None [8:19 9 

16. Drilling additives used? 0 Yes [8:1 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 4.0 ft. 

H. Screen joint, top ft. MSL or 5.0 ft. 

I. Well bottom ft. MSL or 20.0 ft. 

J. Filter pack, bottom ft. MSL or 21.0 ft. 

K. Borehole, bottom ft. MSL or 21.0 ft. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 In. 

N. J.D. well casing 4.00 in. 

b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. __ % Bentonite . . . Bentonite-cement grout 0 5 0 
e. Ft3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 0 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 01/4 in. 03/8 in. 0 1/2 in. Bentonite pellets 0 3 2 

.. ~ ' 
Other 0 

'•; ·-. 
--

c. ________________ _ 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. _________ ~n~a~---------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 
a. #5 Global :f..J 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 0 !~ 
10. Screen material: 

a Screen Type: 

b. Manufacturer 
c. Slot size: 
d. Slotted length: 

Stainless Steel ~ 
Factory cut 0 I I 

Continuous slot [8:1 0 I 
Other 0 • Johnson 

0.020 in. 

~ft. 
I I. Backfill material (below filter pack): None 0 I 4 

Other 0 B 

'lereby certify that the information on this form is true and correct to the best of my knowledge . 

• gnature ·t. _ - . .I "' . Firm Boart Longyear Company 
-/ l,.A-'1...--..._ 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief\ 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR Well ID No. IConunon Well Name 

SVE-22 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S / C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' c 
::l 
0 
u 
;: 
0 

05 
E.. 
"' 0 

1-l 

1-2 

-3 

~4 

-5 

-6 

-7 

-8 

-9 

-10 

-II 

r--12 

I /4 of Section 

I County 

I Lake 

T N.R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 

License!Permit!Monnoring Number 

Rev. 5-97 

Page of 2 
Boring Number 

SVE-22 
Date Drilling Started Date Drilling Completed Drilling Method 

9/5/2001 9/5/2001 6 1/4 HSA 
Final Static Water Level Surface Elevation I Borehole Diameter 

I I 0.0 Inches 

I 

.. Local Grid Location (If applicable) 

Lat. -----:- --: --- 0 N 0 E 

Long. " Feet 0 S Feet 0 W 

rounty Code 

C/l 

u 
C/l 

~ 

Civil Town/City/ or Village 

Griffith, IN 

.., 
;> 

·v; 
"'..<: 
~tO 
o.c 
E "' 0 !::: 
Ur.n 

Soil Properties 

"' c .., 
.._ E 
o E 
O'o 
C<:U 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel 715-''n 7090 
Fax: 715· i715 



.oring Number 

Sample 

I 24 
ss 24 

"' c: 
::s 
0 
u 
~ 

_g 
co 

3 
6 
5 
9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-22 Use only as an anachmenrro Form 4400-122. 

-13 

1-14 

-15 

r---16 

1-17 

r---)8 

1-19 

1-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Silty SAND 

EOB 20.5' 
Well Set 20.0' 

(/) 

u 
(/) 

::J 

-

Rev. 5-97 

... 
;;. 

·v; 
"'..c 
~bo c..c E ., 
0 .= 
Ur./l 

Page 2 of 2 
Soi I Properties 

0 
0 
N 

~ 

"' c: e o E 
O'o 
e<:u 



Route To 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. B~: 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft.N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. B w. 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. S/C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-22 
Wis. Unique Well No,DNR Well NuJllher 

Date Well Installed __--

09/05/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 
Well Code 57/sv 

Distance Well Is From Waste/Source 
Location of Well Relative to Waste/Source 

u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known 

A. Protective pipe, top elevation ____ ft. tv1SL ----4;:::=::::=;1 

B. Well casing, lop elevation _____ ft. MSL 

C. Land surface elevation _____ ft. J\1SL 

D. Surface seal. bottom ft. MSL or _JLQ_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GC 0 GWO SWO 
SMO SC 0 MLO MHO CL 0 
BedrockO 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 

Hollow Stem Auger l:8l 4 I 
Other 0 __ 

Cap and lock'J 

Protective cover pipe: 

a. Inside diameter: 

b. Length: 

c. Material: 
na 

d. Additional protection? 

D. Morris 

Boart Long;rear 

l:8l Yes 0 No 

___ in. 

__ ft. 

Steel 0 0 4 
Other l:8l __ 

0 Yes l:8l No 
If yes. describe: ____________ _ 

3. Surface seal: 
Bentonite 

Concrete 
Other 

4. Material between well casing and protective pipe: 

Bentonite 
na Other 

C8J 
0 
0 

0 
[8J 

30 

0 I 
.. _~ 

_;2. 

30 
-~ --

l>lli"'~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None l:8l 9 9 

16. Drilling additives used? 0 Yes l:8l No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 9.0 ft. 

H. Screen joint. top ft. MSL or 10.0 ft. 

I. Well bottom ft. MSL or 20.0 ft. 

J. F i Iter pack, bottom ft. MSL or 20.5 ft. 

K. Borehole, bottom ft. MSL or 20.5 ft. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

b. ___ Lbs/gal mud weight. Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite. . . Bentonite-cement grout 0 50 
e. Ft3 volume added for any of the above 
f. How installed: Tremie l I 

Tremie pumped 0-02 

Gravity [8J 08 

6. Bentonite seal: a. Bentonite granules [8J 3 3 
b. 01/4 in. 03/8 in. 0 1/2 in. Bentonite pellets 0 32 

<. 

Other 0 '' --c. ______________ ___ 

7. Fine sand material: Manufacturer, product name and mesh siz• 
a. _________ ~n~a ________ _ 

b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si. 
#5 Global ~'i; a. ~-

b. Volume added 
9. Well casing: 

I 0. Screen material: 

a. Screen Type: 

ft) 

Flush threaded PVC schedule 40 
Flush threaded PVC schedule 80 

Other 
Stainless Steel 

Factory cut 

Continuous slot 

Other 

[8J 23 

0 24 

0 !2l 
.;.;,;~ 

15 
0 II 
[8J 0 I 

0 • b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

__)_Q&_ ft. 
None l:8l I 4 

Other 0 II 

Tel: 715-3 __ t090 
Fax: 715-355-5715 



Route To: 

Facility/Project Name 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE-23 
Date Drilling Started Date Drilling Completed Drilling Method 

9/6/2001 9/6/2001 6 1/4 HSA 
WI Unique Well No. IDNR Well ID No. !Common Well Name 

I SVE-23 
Final Static Water Level Surface Elevation !Borehole Diameter 

10.0 Inches 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S /C IN 

1/4 of 1/4 of Section , T N, R 
Facility ID !County 

3410-1812 JLake 
Sample 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

-I 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

f-10 

-II 

-12 

I 
" Local Grid Location (If applicable) 

Lat. ~ --: --- 0 N 0 E 

Long. .. Feet 0 S Feet 0 W 

JCounty Code 

Vl 

u 
Vl 

::::> 

Civil Town/City/ or V1llage 

Griffith, IN 
Soil Properties 

0 
0 
N 
Q., 

~ 

"' ... 
0 § 
Oo 
~u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

0 .. c. 
0>, 

.DIs..., 
:::> c: 
Zo:s 

I' 
ss 

~ 

24 
24 

"' <: 
:::> 
0 
u 
3: 
0 

iii 

2 
5 
6 
9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-23 Use only as an attachment to Form 4400-122. 

;:; ... 
l..t.. 

..5 

..c: c. 
u 

Q 

-13 

-14 

-15 

-16 

-17 

-18 

-19 

-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

C/l 

u 
C/l 

~ 

Rev. 5-97 

Page 2 of 2 
Soil Properties 

~ . v; 
"'..c: 
~tiD c..c 
E "" 0 .... 
uVi 

w 

0 
0 
N 

c... 

"' <: ... -._ E 
a E 
Oo a:u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
F~~iJity License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater D 
Remediation/Redevelopment 0 

Local Grid Location of Well 
fi ON. - EI s 

Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management D 
Other D 

_fi_ 8 w. 
(Check if estimated: 

0 ' ----
D ) 

" or 

fi. E. S ICIN 

DE 

MONITORING WELL CONSTRllCTJON 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-23 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/06/2001 
Type of Well Well installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long_}'ear 

A. Protective pipe, top elevation ____ ft. MSL ----t;==;1 ---- I. Cap and lock? 
2. Protective cover pipe: 

0 res 0 No 

B. Well casing, top elevation ____ fi.MSL 

____ ft.MSL C. Land surface elevation 

D. Surface seal, bottom ft. MSL or __QR_ fi. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO GWD 
MLO MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger ~ 4 I 

Other 0 __ 

IS. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 0 9 9 

16. Drilling additives used? 0 Yes ~No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. LD. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ 

d. Additional protection? 0 Yes 0 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 0 3 0 
Concrete 0 0 I 

Other 0 _;i 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other ~ 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ %Bentonite ... Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity l):"l 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 01/4 in. l):"l3/8 in. 0 l/2 in. Bentonite pellets ~ 3 2 

C. Other 0 
7. Fine sand material: Manufacturer, product name and mesh siz 

a. na 

b. Volume added ft3 

8. Filter pack material: Manufacturer. product name and mesh si 

a. #5 Global ~j 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 0 ' .. ,., 
I 0. Screen material: Stainless Steel 

a. Screen Type: Factory cut 0 I I 
Continuous slot ~ 0 I 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ~ft. 
II. Backfill material (below filter pack): None ~ I 4 

Other 0 !ii 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed!Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - J. Berthold 
WI Unique Well No. IDNR Well ID No. I Common Well Name 

I SVE-24 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
StatePiane S!CIN 

114 of 
Facility lD 

3410-1812 

Sample 

r---1 

1-2 

1-3 

1-4 

1-5 

r---6 

1-7 

r---8 

1-9 

1-10 

-II 

1-12 

1/4 of Section 

!

County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 

License/Permit/J\1onitoring Number 

Rev. 5-97 

Page of 2 
Boring Number -SVE-24 

Date Dnlling Started Date Drilling Completed Drilling Method 

9/4/2001 9/4/2001 
Final Static Water Level Surface Elevation 

6 1/4 HSA 

[

Borehole Diameter 

10.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. ---:- --, --- 0 N 0 E 

Long. " Feet 0 S Feet D W 

!County Code Civil Town/City/ or Village 

Griffith, IN 

0 
> ·;;; 
"'..r:: 
~ti'o Q.,c: 
E "' 0 ... 
uc/5 

Soil Properties 

0 ·c; 
·- X 
~.g 
- c: 
~-

0 
0 
N 
~ 

VI = "' Q ~ 
Oo 
IXU 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company Tel:715·· 7090 
101 Alderson Street Schofield, WI 54476 Fax: 715· j715 



oring Number 

Sample 

I 24 3 
ss 20 3 

5 
9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A 

SVE-24 Use only as an attachment to Fonn 4400-122 

f-13 

f-14 

f-)5 

f-16 

f-17 

f-18 

f-19 

f-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

Vl 

u 
Vl 

::::::> 

Rev. 5-97 

... 
> ·v; 
"'..c etiD 
P-c 

E "' 0 !:: 
UVl 

Page 2 of 2 
Soil Properties 

V.' 

0 
0 
N 

"'-

"' c: ... 
~ E 
0 E 
Oo .:.:::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

Jl. _8 ~-
Grid Origin Location 

Lat. 
0 " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft 0 E. 
·OW 

(Check if estimated: 
0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-1 13A Rev. 6-97 

Well Name 

SVE-24 
Wis. Unique Well No,DNR Well Number 

-
Date Well Installed -

09/04/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ l/4of __ l/4ofSec.~ T. __ N.R. __ OW 
Well Code 57/sv Location of Well Relative to Waste/Source J. Berthold 

Distance Well Is From Waste/Source u 0 Up gradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longi:ear 

A. Protective pipe, top elevation _____ ft. rvtSL -----t;===;l .-------- I . Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. r..·tSL 

_____ ft. 1\ISL 

ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO GWO 
MLO MHO 

SWO SP 0 
CL 0 CH 0 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 1 
Drilling Mud 0 0 3 None 181 9 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand. top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 ln. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 181 

0 Yes 181 No 
lfyes. describe: ___________ _ 

3. Surface seal: 
Bentonite 0 3 0 

Concrete 0 0 I 
Other 0 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other 181 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. __ % Bentonite ... Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 

f How installed: Tremie 
Tremie pumped u 1.!2 

Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. 0 3/8 in. 0 J/2 in. Bentonite pellets 0 3 2 
C. Other 0 

7. Fine sand material: Manufacturer, product name and mesh siz.o 

a. na .,;.:. 

b. Volume added ftJ 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global -.:d 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 23 

Flush threaded PVC schedule 80 0 24 
Stainless Steel Other 181 

,.-:~ 
~~::..:;; 

I 0. Screen material: Stainless Steel • ·#;; 

a. Screen Type: Factory cut 0 I I 
Continuous slot 0 0 I 

Other 0 ~ 
b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ~ft. 
II. Backfill material (below filter pack): None 181 I 4 

Other 0 ~~ 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature t.. _ -;--~ Firm Boart Longyear Company 
7 101 Alderson Street Schofield, WI 54476 

Tel: 715-3 J90 
Fax: 715-355-5715 



Facility/Project Name 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear- J. Berthold 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE-25 
Date Drilling Staned Date Drilling Completed Drilling Method 

9112/2001 9/12/2001 6 1/4 HSA 
WI Unique Well No JDNR Well JD No JCommon Well Name Final Static Water Level Surface Elevation 

/

Borehole Diameter 

10.0 Inches I I SVE-25 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

~:? Vl . '-' E ::::., 
" ... & < ~ 0 _gp ..c ~ u 

bOO :: E., c u _g zla .., .., 
...leX c:l 

., .., 
u... 
E 
..c 
0. .., 
0 

I-I 

r--2 

r--3 

1-4 

1-5 

f-6 

1-7 

1-8 

-9 

-10 

-11 

t-12 

1/4 of Section 

I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Lat. __ o ___ ' --- 0 N 0 E 

I 
" Local Grid Location (If applicable) 

Long. o ' " Feet D S Feet 0 W 

ICounty Code Civil Town/City/ or Village 

I Griffith, IN 

(/) 

u 
(/) 

::> 

., 
> ·;;; 
"'..c 
~to 
c..c E ., 
0 ... ucn 

Soil Properties 

"' E ., 
-- E 0 E 
CYo c.::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
IOI Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Sample 

I r- 24 
ss 20 

4 
5 
2 
5 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-25 Use only as an attachment to Form 4400-122. Page 2 of 2 

-13 

-14 

-15 

f-16 

-17 

-18 

-19 

-20 

r21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry SILT and SAND 

EOB 21.0' 
Well Set 20.0' 

(/) 

u 
(/) 

::J 

Soil Properties 

w 

0 
0 
N 
0... 

Vl 

t: 
"' -.._ E 

Q E 
Oo 
o::u 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service Inc. ft. ON. ·OS. 
F~-;Jity License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

facility ID 
St. Plane ft. N, 

3410-1812 Section Location of Waste/Source 

'Waste lvlanagemcnt D 
Other 0 

_ft. 8 w. 
(Check if estimated: 

0 ' ----
0) 
" or 

ft. E. SIC IN 

DE 

1\tO~ITORING WELL CONSTRliCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-25 
Wis. Unique Well No/DNR Well Number 

Date Well Installed 

09/12/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ 1/4 of Sec. __ T. __ N, R. __ ow 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----lr=::::::;l ___- I. Cap and lock? 
2. Protective cover pipe: 

~ Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

____ ft.MSL 

____ ft.MSL 

D. Surface seal, bottom ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GC 0 GWO SWO 
SMO SC 0 MLO MHO CL 0 
BedrockO 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 5 0 
Hollow Stem Auger 1814 I 

Other 0 __ 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ 

0 Yes 181 No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other ~ 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None 18:1 9 9 

16. Drilling additives used? DYes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 4.0 ft. 

H. Screen joint, top ft. MSL or 5.0 ft. 

I. Well bottom ft. MSL or 20.0 ft. 

J. Filter pack, bottom ft. MSL or 21.0 ft. 

K. Borehole, bottom ft. MSL or 21.0 ft. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight. . . Bentonite slurry 0 3 I 
d. __ % Bentonite . Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity ~ 08 

6. Bentonite seal: a. Bentonite granules Gl 33 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. ______________ _ Other 0 --

7. Fine sand material: Manufacturer, product name and mesh siz• 

a. ________ ~n~a~-----------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ... 

b. Volume added-------- ft
3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 .!: ._;; 
I 0. Screen material: -----=S:.:cta=i"-'n.;..;le:..:cs=-s ~S-"te:...;;e-'-1 ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 iiJ 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None ~ I 4 
Other 0 ~;..2!_ 

Jnature Firm Boart Longyear Company Tel: 715-359-7090 
Fax: 715-355-5715 101 Alderson Street Schofield, WI 54476 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - R. Fischer 
WI Unique Well No. IDNR Well ID No. ~Common Well Name 

SVE-26 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

114 of 
Facility ID 

3410-1812 

Sample 

0 
... p.. 
0 >. 
.of-
E-o 
:::> c z., 

'-I 

f-) 

r-4 

r-s 

r-6 

r--7 

r-8 

r-9 

r-IO 

-II 

-12 

1/4 of Section 

[

County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9112/2001 9/12/2001 
Final Static Water Level Surface Elevation 

SVE-26 
Drilling Method 

6 1/4 HSA 
1 Borehole Diameter 

I 10.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. __ o ----- 0 N 0 E 

Long. 
0 

' " Feet 0 S Feet 0 W 

I County Code Civil Town/City/ or Village 

Griffith, IN 

Soil Properties 

0 
0 
N 
c. 

"' E 
0 -.. E a E 

CYo c.::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-" -~ 709( 
Fax: 715 571~ 



oring Number 

Sample 

I 24 7 
ss 15 5 

4 
7 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-26 Use only as an anachment to Fonn 4400-122 

1-]J 

1-)4 

1-]5 

1-]6 

1-]7 

1-]8 

1--]9 

f--20 

1-2] 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND w/Some Gravel 

EOB 21.0' 
Well Set 20.0' 

en 
u 
en 
::::> 

Rev. 5-97 

... 
> ·v; 
"'..r:::: 
~til 
o.c E .., 
0!:: 
UIZl 

Page 2 of 2 
Soil Properties 

w 

0 
0 
N 

0... 

"' ;:: ... 
a ~ 
C/o cr::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

34I0-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. E~.-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other D 

_ft. 0 E. · 0 W. 
(Check if estimated: 

0 ' ----

0 ) 

" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-26 
Wis. Unique Well No,DNR Well Number_ 

Date Well Installed ._. 

09/12/200I 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

R. Fischer 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Down gradient n 0 Not Known Boart Longl:ear 

A. Protective pipe, top elevation ____ ft. MSL ------t===;r _____.- I . Cap and lock? 0 Yes t8l No 

B. Well casing. top elevation 

C'. Land surface elevation 

_____ ft. MSL 

_____ ft. MSL 

D. Surface seal, bottom ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 GMD GC 0 
SMD SC 0 MLO 

GWO SWO 
MHO CL 0 

SP 0 
CHO 

BedrockD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling tluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack. top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ In. 

__ ft. 

Steel 0 0 4 
Other t8l '!. 

0 Yes t8l No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 _:[ 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 .. 

na Other 1:81 :::·~ 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight. Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight. . . Bentonite slurry 0 3 I 
d. __ % Bentonite... Bentonite-cement grout 0 50 
e. Ft3 volume added for any of the above 
f. How installed: Tremie [ I 

Tremie pumped [II) 2 
Gravity 181 0 8 

6. Bentonite seal: a. Bentonite granules t8l 3 3 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 
c. OOcr 

0 
0 

32 
..... o!'J" 

_Jd: 
7. Fine sand material: Manufacturer, product name and mesh siv 

a. na ..:~ 
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global 21 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 1:81 .JI 
I 0. Screen material: Stainless Steel }'I 

a. Screen Type: Factory cut 0 I I 
Continuous slot t8l 0 I 

Other 0 • 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 181 I 4 
Other 0 • 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature {_, '-=-~ _-- ; A ·., Firm Boart Longyear Company 
'7 _ ~""-- 101 Alderson Street Schofield, Wl54476 

Tel: 715-3. J90 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment D 

facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR Well ID No. ~Common Well Name 

SVE-27 
Boring Location or Local Grid Origin (Check if estimated: D ) 
StatePlane S/C/N 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' E 
:::> 
0 
u 
~ 
0 

c:i 

r-1 

-2 

r-3 

-4 

c-5 

-6 

r-7 

r-8 

f--9 

f--10 

f--1 J 

r-12 

1/4 of Section 

!County 

_I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other D 

Form 4400-122 

License/Permit/Monitoring Number 

Rev. 5-97 

Page of 2 
Boring Number 

SVE-27 
Date Drilling Started Date Drilling Completed Drilling Method 

9/4/2001 9/4/2001 6 1/4 HSA 
Final Static Water Level Surface Elevation JBorehole Diameter 

10.0 Inches 

Lat. --
0 

--' --- D N D E 

I 
" Local Grid Location (If applicable) 

Long. 
0 

' '' Feet 0 S Feet 0 W 

!'
County Code Civil Town/City/ or Village 

Griffith, IN 

[/) 

u 
[/) 

;:l 

., 
:> 

·;;; 
"'..c 
~til 
c..c E ., 
0 b 

U<FJ 

Soil Properties 

0 ·u 
- X "' ., 
""""' - c p..-

0 
0 
N 
p.. 

"' E ., 
~ E 
Cl E 
O'o 
P:::U 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Saml'_le 

I 
ss 

24 
20 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-27 Use only as an attachment to Form 4400-122 Page 2 of 2 

~ 
3 
0 
u 

7 
18 
17 

f-- 13 

f-- 14 

f--15 

f-16 

-17 

r-18 

19 f--19 

-20 

r-21 

Soil/Rock Description 

And Geologic Origin For 

Each MaJor Unit 

Dk Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

(/] 

u 
(/] 

;:J 

Soil Properties 

w 

Vl 

c ... ..... a o a 
cYo o:::u 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service, Inc. ft. 8~.· 
F ' 1ity License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

Facility ID St. Plane ft. N, 
3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. B w. 
(Check if estimated: 

0 ' ----
D ) 

" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRllCTION 
Form 4400-1 13A Rev. 6-97 
Well Name 

SVE-27 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/04/2001 
Type of Well Well Installed By: (Person's Name and Firm 

__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 
Well Code 57/sv Location of Well Relative to Waste/Source D. Morris 

Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart LongJ<ear 

A. Protective pipe, top elevation _____ ft. MSL 

_____ ft. MSL 

..------ I. Cap and lock'l 
2. Protective cover pipe: 

0 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or ~ ft. 

12. USC classification of soil near screen: 
GP 0 GMO GC 0 GWO SW 0 SP 0 
SM 0 SC 0 ML 0 MHO CL 0 CH 0 
BedrockO 

13.Sieveanalysisattached? DYes ONo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other o __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

1fi. Drilling additives used? 0 Yes 0 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
Other 0 

d. Additional protection? 0 Yes 181 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 

4. Material between well casing and protective pipe: 

0 
0 
0 

30 
0 I 

··~ 

...:..~ 

Bentonite 0 3 0 
na Other 181 _";-:_ 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. __ % Bentonite ... Bentonite-cement grout 0 50 
e. Ft3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 0 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. 03/8 in. 0 I /2 in. Bentonite pellets 0 3 2 
C. Other 0 

':'.""J:\. 

7. Fine sand material: Manufacturer. product name and mesh siz• 

a. na 

b. Volume added ftJ 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global 6~ 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 0 3~ 
I 0. Screen material: Stainless Steel ·.···'" 

~ 
a. Screen Type: Factory cut 0 I I 

Continuous slot 0 0 I 
Other 0 B 

b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ____.!Q,Q_ ft. 
II. Backfill material (below filter pack): None 181 14 

Other 0 !a 

~.gnature (..--=:-~ -- Firm Boart Longyear Company 
"7 · 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chieO 

Boart Longyear- D. Morris 
WI Unique Well No. /DNR Well ID No. 'Common Well Name 

I SVE-28 
Boring Location or Local Gnd Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

r--1 

r--2 

1---3 

1---4 

-5 

r--6 

-7 

-8 

-9 

-10 

-II 

-12 

I /4 of Section 

'

County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/12/2001 9/12/2001 
Final Static Water Level Surface Elevation 

SVE-28 
Drilling Method 

6 114 HSA 
1 Borehole Diameter 

I I 0.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. --
0

- -- --- 0 N 0 E 

Long. 
0 

" Feet D S Feel 0 W 

'County Code Civil Town/City/ or Village 

Griffith, IN 

'-' .::. 
"' "'..c:: 
~to 
c..c E ., 
0 .... 
uc/i 

Soil Properties 

~ 
c v 

~ E o E 
CYo 
~u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
l 0 I Alderson Street Schofield, WI 544 76 

Tel: 715-~r~ 7090 
Fax: 715- i715 



3oring Number 

Sample 

., 
... 0. ....... 

..of-
E-o 
::l c: 
Zo:s 

I 
ss 

24 
16 

I 
I 
5 
2 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-28 Use only as an attachment to Form 4400-122 

r----13 

r---14 

r---15 

f---16 

r---17 

f---]8 

r---19 

r---20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

(/) 

u 
(/) 

~ 

Rev. 5-97 

... 
;> 

'Vi 

~-= ... 1>1) 
C.c: E ., 
0 !::: 
U</J 

Page 2 of 2 

Soil Properties 

~ 
c: ... 

~ E 
Cl E 
Clo o::u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8 ~-· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft 0 E. . nw. 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. S!C!N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-28 
Wis. Unique Well NoiDNR Well Number_ 

Date Well Installed ..._-

09112/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ OW 

D. Morris Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long1ear 

_____ ft. MSL -----T;;::====;T A. Protective pipe, top elevation -------- I. Cap and lock? 
2. Protective cover pipe: 

0 Yes C8l No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ___QR_ ft. 

12. USC classification of soil near screen: 

GP 0 GMD 
SMD SC 0 
BedrockD 

GCD 
MLD 

GWD 
MHO 

swo 
CL 0 

SP 0 
CH 0 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger C8l 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 09 9 

16. Drilling additives used? 0 Yes C8l No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal. top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint. top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 m. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

d. Additional protection? 

Steel 0 0 4 
Other C8l _i.. 

0 Yes C8l No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite J:iSJ 3 0 
Concrete 0 0 I 

Other 0 :..:.·;! 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other C8l .:::~j 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight. Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 5 0 
e. Fe volume added for any of the above 
f How installed: Tremie I 

Tremie pumped 0\)2 

Gravity 1:8:1 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. 03/8 in. 0 I/2 in. Bentonite pellets 0 32 
c. ______________ ___ Other 0 _:i~ 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. _________ ~n~a~----------

b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global J"j 
b. Volume added ft

3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 1:8:1 • • I 0. Screen material: ___ _cS::..ta=in;:.:l.:;;es;;.;:sc.cS::..t"'e..:.el~---
a. Screen Type: Factory cut 0 I I 

Continuous slot 1:8:1 0 I 
Other 0 • 

b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 1:8:1 I 4 
Other 0 II 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature . ? _ 7""""" _ J ~ Firm Boart Longyear Company <- 7" ~"-- 101 Alderson Street Schofield, Wl54476 
Tel: 715-~ , 090 
Fax: 715-355-5715 



Route To: 

Facility/ProJect Name 

Watershed/Wastewater D 
Remediation/Redevelopment D 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management D 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE-29 
Date Drilling Started Date Drilling Completed Drilling Method 

9/I2/2001 9/12/2001 6 1/4 HSA 
WI Unique Well No. IDNR WeiiiD No. rcommon Well Name 

SVE-29 
Final Static Water Level Surface Elevation 1 Borehole Diameter 

I I 0.0 Inches 
Boring Location or Local Grid Origin (Check if estimated: D ) 
State Plane S I C IN 

114 of 
Facility ID 

3410-1812 

Sample 

"' c 
" 0 
u 
;l; 
0 co 

u 
OJ 

"'-" 
..5 
..c 
E. 
OJ a 

-I 

-2 

-3 

-4 

-5 

-6 

-7 

r-8 

f-9 

f-10 

-11 

t--12 

114 of Section 

I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Lat. __ o __ ' --- 0 N 0 E 

I 
, Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feet 0 W 

!County Code 

(/) 

u 
(/) 

:::::> 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

~ 
r:: 
u 

-- e a e 
O'o c::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-709C 
Fax: 715-355-5715 



SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

Boring Number SVE-29 Use only as an attachment to Form 4400-122. Page 2 of 2 
----~~~----~--,---------------~--------------------~---r--~----~---r------~~--~~------~--~~ 

Sample Soil Properties 
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-18 

-19 

r-20 

f-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Dk Gry Silty CLAY 

EOB 21.0' 
Well Set 20.0' 

CFl 

u 
CFl 

::> 
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~-= ... bO 
C.c: 
e "' 0 ... 
uVi 

~ E 
g _u ~-
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.c ·c:; 
·- X 
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- c: 
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0 
0 
N 
~ 

<I) 

c 
"' ~ e o e 

O'o c::u 

.._... 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

Jl. 8 ~ .. American Chemical Service, Inc. 
r ';ty License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

Facility ID St. Plane ft.N, 
3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

Jl. 0 E. 
·OW 

(Check if estimated: 
0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 
Well Name 

SVE-29 
Wis. Unique Well N1DNR Well Number 

Date Well Installed 

09/12/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.__, T. __ N,R. __ ow 

D. Morris 
Distance Well ls From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A Protective pipe, top elevation ____ ft. MSL -----f;===;1 ___.-- I. Cap and lock? [g) Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

----- ft. MSL 

_____ ft. MSL 

ft. MSL or ____.2:Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger ~ 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None ~ 9 9 

Drilling additives used? 0 Yes [g) No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 181 _:_ & 

0 Yes 181 No 
lfyes, describe: ____________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 
4. Material between well casing and protective pipe: 

181 
0 
0 

3 0 
0 I 
t1 

Bentonite 0 3 0 
na Other 181 ~~ 

6M"--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand sluny 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite sluny 0 3 I 
d. ___ %Bentonite . . . Bentonite-cement grout 0 5 0 
e. Ft1 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 0 2 
Gravity 181 0 8 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. Other 0 ~~ 

7. Fine sand material: Manufacturer, product name and mesh siz• 
a. ________ ~n~a~--------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 
a. #5 Global lflfj 
b. Volume added fe 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 B 
10. Screen material: Stainless Steel ~ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 R 
b. Manufacturer Johnson 
c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft. 
None 181 I 4 
Other 0 liJ 

c,1gnature (_ _ ") Firm Boart Longyear Company 
7 . 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater D 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR Well ID No. I Common Well Name 

I I SVE-30 
Boring Location or Local Grid Origin (Check if estimated: D ) 
State Plane S I C IN 

114 of 
Facility ID 

3410-1812 

Sample 

"' c 
::l 
0 
u 
;!:: 
0 

iii 

v ... 
[.I., 

.: 

.c 
i5. ... 
0 

-I 

r-2 

-3 

-4 

r-5 

r-6 

r-7 

t-8 

r-10 

r-11 

r-12 

114 of Section 
I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management D 
Other D 

Fonn 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Dale Drilling Completed 

9/10/2001 9/10/2001 
Final Static Water Level Surface Elevation 

SVE-30 
Drilling Method 

6 1/4 HSA 

!Borehole Diameter 

10.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. o ' " Feet 0 S Feet D W 

I County Code Civil Town/City/ or Village 

Griffith, IN 

... 
;> 

·;;; 
"'.c 
~'iiiJ 
c..c:: E o 
0 ... 
ucii 

Soil Properties 

0 
0 
N 
p., 

~ 
c:: ... 

..... E o E 
Clo 
I¥U 

I hereby certifY that the information on this fonn is true and correct to the best of my knowledge. 

Signature Finn Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-
Fax: 715-. 

"7090 
715 



oring Number 

Sam _pie 

lr- 24 
ss 16 
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t: 
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0 
iii 
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v ., 
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.5 
..c: c.. 
tiJ 

Cl 

f--13 

f-- 14 

f--]5 

r-16 

f--]7 

1--18 

1--19 

1--20 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

Use only as an attachment to Form 4400-122 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

Page 2 of 2 

Soil Properties 

w 

"' E ., 
0 ~ 
Cto 
!XU 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8 ~-
Grid Origin Location 

Lat. 
0 I " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. 8 w. 
(Check if estimated: 

0 . 
----

0) 
" or 

ft. E. S /C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-llJA Rev. 6-97 

Well Name 

SVE-30 
Wis. Unique Well No,DNR Well Number_ 

Date Well Installed -..._/ 

09/30/2001 
Type of Well Well Installed By: (Person's Name and Finn 

Well Code 57/sv 
__ 114 of __ 1/4 ofSec.____, T. __ N, R. __ oW 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----4;=~ ____- I. Cap and lock? 181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or _____QJ!_ ft. 

12. USC classification of soil near screen: 

GP 0 GMD 
SMD SC 0 
BedrockD 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CH 0 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 5 0 
Hollow Stem Auger 181 4 I 

Other o __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. we11 casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

d. Additional protection? 

Steel 0 0 4 
Other 181 ~~ 

0 Yes 181 No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 gt 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 ~ 

~---s. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite. . . Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 

6. Bentonite seal: 
b. 01/4 in. 0 3/8 in. 
c. 

Tremie pumped 
Gravity 

a. Bentonite granules 
0 1/2 in. Bentonite pellets 

Other 

I 
D-112 
181 08 

181 33 
0 32 
o!JI 

7. Fine sand material: Manufacturer, product name and mesh siz· 

a. na ~ 
b. Volume added ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global ill 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 181 • 10. Screen material: Stainless Steel • a. Screen Type: Factory cut 0 1 1 
Continuous slot 181 01 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ____!Q,Q_ ft. 
II. Backfill material (below filter pack): None 181 1 4 

Other oill 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature <... _ ~. · ~A Finn Boart Longyear Company 
7 _ VI-''--- 101 Alderson Street Schofield, Wl54476 

Tel: 715-3 ___...090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/ProJect Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - D. Morris 
WI Unique Well No. /DNR WelliD No JCommon Well Name 

[ SVE-31 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' c 
::l 
0 
u 

-I 

-2 

-3 

-4 

-5 

r-6 

-s 

-9 

-10 

r-11 

r-12 

I /4 of Section 

!County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/J 1/2001 911 1/2001 
Final Static Water Level Surface Elevation 

SVE-31 
Drilling Method 

6 1/4 HSA 
)Borehole Diameter 

/ I 0.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. --
0 

--: --- 0 N 0 E 

Long. a " Feet 0 S Feet 0 W 
/County Code Civil Town/City/ or Village 

/ Griffith, IN 

C/l 

u 
C/l 

~ 

Soil Properties 

0 
0 
N 
Q., 

!l c 
u ..._ E 

o E 
C/o c.::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature • .;, ...... Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-709( 
Fax: 715-355-571~ 



Boring Number 

Sample 

I 
ss 

24 
20 

I 
I 
6 
8 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-31 Use only as an attaclunent to Form 4400-122. 

-13 

-14 

-15 

-16 

,17 

-18 

-19 

-20 

Soii!Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND w/Some Debris 

EOB 20.5' 
Well Set 20.0' 

(/) 

u 
(/) 

;:J 

-

Rev. 5-97 

Page 2 of 2 
Soil Properties 
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~ E o E 
C/o 
!XU 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
F ·:ty License, Permit or Monitoring No. 

Facility lD 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft.E~.-
Grid Origin Location 

Lat. 
0 . " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. 8 w. 
(Check if estimated: 

0 . 
----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-31 
Wis. Unique Well NoiDNR Well Number 

Date Well Installed 

09111/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N.R. __ ow 

D. Morris Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Down_gradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----t;:::::=;f ------- 1. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ___Q,Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 1 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

'< Drilling additives used? 0 Yes t'?JNo 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in . 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

Steel 0 0 4 
· .. ··"".:~ 

Other 181 ·• 
d. Additional protection? 0 Yes~ No 

1fyes, describe: ___________ _ 

3. Surface seal: 
Bentonite (81 3 0 

Concrete 0 0 I 
Other 0 ~ 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other ~ f:i:~ 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. __ % Bentonite... Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 0 2 
Gravity ~ 0 8 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 0 1/4 in. t'?J 3/8 in. 0 1/2 in. Bentonite pellets (81 3 2 
c. OOcrO~ 

7. Fine sand material: Manufacturer, product name and mesh sizo 

a. ba ~l 
b. Volume added ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. # 5 Global l!t 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other ~ ~ 
10. Screen material: Stainless Steel • a. Screen Type: Factory cut 0 I I 

Continuous slot (81 0 1 

b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

Other 0 • 
0.020 in. 

~ft. 
None 181 I 4 

Other 0 il 

...,,gnature .,( Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear- J. Berthold 
WI Unique Well No. IDNR Well ID No. I Common Well Name 

I SVE-32 
Boring Location or Local Grid Origin (Check if estimated: D ) 
State Plane SIC /N 

l/4of l/4ofSection , T N,R 
Facility lD !County 

3410-1812 !Lake 

Sample 

"' c 
:s 
0 
u 
~ 
0 

a:i 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

r-I 

1-2 

t----3 

r-4 

t----5 

t----6 

-7 

-8 

-9 

-10 

r-Il 

1-12 

SOIL BORING LOG INFORMATION 

Waste Management D 
Other D 

Fonn 4400-122 Rev. 5-97 

Page of 2 
License!Pennit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/10/2001 9110/2001 
Final Static Water Level Surface Elevation 

SVE-32 
Drilling Method 

6 1/4 HSA 
jBorehole Diameter 

I I 0.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. __ o __ ' --- D N D E 

Long. 
0 

' .. Feet 0 S Feet 0 W 

'County Code 

(/) 

u 
Vl 

::> 

Civil Town/City/ or Village 

Griffith, IN 

~ 
·;;; 
"'..c 
!:!tO 
c..c E .., 
0 t:: 
UVJ 

Soil Properties 

0 
0 
N 
~ 

"' c 
Q.l 

~ E o E 
Clo 
P:::U 

I hereby certify that the infonnation on this fonn is true and correct to the best of my knowledge. 

Signature ~ -~ ·<...- I 7 . 
Finn Boart Longyear Company 

101 Alderson Street Schofield, WI54476 
Tel: 715-.' · "~090 

Fax: 715-. 715 



.Jring Number 
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SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A 

SVE-32 Use only as an attachment to Fonn 4400-122 

,.___ 13 

,.___ 14 

,.___IS 

,.___ 16 

f-)7 

f-18 

f-19 

f-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

rJl 

u 
rJl 

~ 

Rev. 5-97 

Page 2 of 2 
Soil Properties 

0 
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·v; 
~-= ... bO 
c.c E o 
0!:: 
UVJ 
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0 
·;::; - )( 
"' 0 <ll"'O 
- c 0..-

0 
0 
N 
0.. 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service, Inc. ft. R~-
Facility License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 I II 

Long. ----
Facility ID St. Plane ft.N, 

3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other D 

_ft. Rw 
(Check if estimated: 

0 I 

----
0) 

II 

or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 
Well Name 

SVE-32 
Wis. Unique Well NoiDNR Well Number_ 

Date Well Installed '-"' 

09/10/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

J. Berthold 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----t:;:=::::;r ------ I. Cap and lock? ~ Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or ____2:Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 5 0 
Hollow Stem Auger ~ 4 I 

Other o:.:.:._ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None ~ 9 9 

16. Drilling additives used? DYes ~No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

Steel 0 0 4 
·\( 

Other ~ ~.i.! 

d. Additional protection? 0 Yes~ No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 
4. Material between well casing and protective pipe: 

Bentonite 
na Other 

~---s. Annular space seal: a. Granular Bentonite 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 
c. __ Lbs/gal mud weight . . . Bentonite slurry 
d. ___ % Bentonite . . . Bentonite-cement grout 

~ 

0 
0 

0 
~ 

0 
0 
0 
0 

30 
0 I 
j]: 

30 
:::~ 
33 
3 5 
3 I 
50 

e. Fe volume added for any of the above 
f. How installed: Tremie 

6. Bentonite seal: 
b. 01/4 in. ~3/8 in. 
c. 

Tremie pumped 
Gravity 

a. Bentonite granules 
0 1/2 in. Bentonite pellets 

Other 

I 
[_)---"{) 2 

~ 08 

0 33 
~ 32 
0 

~ ;- ::~: 
~..:...:. 

7. Fine sand material: Manufacturer, product name and mesh si2 
'~ 

a. na . ' 
:;;::-~ 

b. Volume added ftJ 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global _:_ij 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other ~ II 
I 0. Screen material: Stainless Steel ;~ 

a. Screen Type: Factory cut 0 I I 
Continuous slot ~ 0] 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in 

d. Slotted length: ____!2:!!_ ft 
I 1. Backfill material (below filter pack): None ~ 1 4 

Other 0 • 
Signature (... _ ~ Firm Boart Longyear Company 

7 101 Alderson Street Schofield, WI 54476 
Tel: 715-~ .090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR WelliD No. ICommon Well Name 

I I SVE-33 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

l/4of l/4ofSection , T N,R 
Facility ID !County 

3410-1812 !Lake 

Sam_ple 
Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

-I 

t--2 

-3 

-4 

f-5 

r-6 

f-7 

f-8 

t--9 

-10 

-II 

-12 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 

License/Permit/Monitoring Number 

Rev. 5-97 

Page of 2 
Boring Number 

SVE-33 
Date Drilling Started Date Drilling Completed Drilling Method 

9/6/2001 9/6/2001 6 1/4 HSA 
Final Static Water Level Surface Elevation 1 Borehole Diameter 

I l 0.0 Inches 

Lat. __ o __ ' --- 0 N 0 E 

I 
, Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feel 0 W 

rounty Code 

(/) 

u 
(/) 

:::> 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

"' c ., 
.._ E 
Cl E 
O'o 
et:u 

I hereby cenity that the information on this form is true and correct to the best of my knowledge. 

<;ignature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Boring Number 

Samp_le 

"' c ::s 
0 
u 

E!: 
0 

iii 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

SVE-33 Use only as an attachment to Form 4400-122. 

r--13 

r--14 

r--15 

f-16 

f-17 

f-18 

r--19 

f-20 

r--21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EOB 21.0' 
Well Set 20.0' 

Rev. 5-97 

... 
;> 

·;;; 
"'..r:: 
!:!til 
o.c E .., 
0 .... 
uc/5 

Page 2 of 2 
Soil Properties 

0 
0 
N 
Q.. 

"' c ... 
0 § 
O'o 
c.:u 



Route To: 

Facility/Project Name 

American Chemical Service Inc. 
F· .;lily License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft 0 E. 
·OW 

(Check if estimated: 
0 ' ----

0) 
" or 

ft. E. S/C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-33 
Wis. Unique Well NoiDNR Well Number 

Date Well Installed 

09/06/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ 1!4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

_____ ft. MSL ---4;=:::==;1 A. Protective pipe, top elevation _.----- I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

_____ ft. MSL 

_____ ft. MSL 

D. Surface seal, bottom ft. M SL or ____Q_:2._ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO SWO SP 0 
MHO CL 0 CH 0 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 5 0 
Hollow Stem Auger 1814 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

10.0 L. Borehole, diameter ----'-'-'-- in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ ':~~ 

0 Yes 181 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 ...:] 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other 181 2:",2 
5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. ___ % Bentonite ... Bentonite-cement grout 0 50 
e. Ft3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 01/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 32 

Other 0 
r,., 

c. .. ·-

7. Fine sand material: Manufacturer, product name and mesh siz 
na ''"'• 

a. ~ 

b. Volume added ft3 

8. Filler pack material: Manufacturer, product name and mesh si 
#5 Global "":,.~ 

a. ~~ 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 181 
·j .... -,. 

,;,:_:~ 

10. Screen material: Stainless Steel ~::::, 
a Screen Type: Factory cut 0 I I 

Continuous slot 181 0 I 
Other 0 • b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

I I. Backfill material (below filter pack): 

0.020 in. 

__lQ,Q_ ft 

None 181 I 4 
Other 0 H 

Firm Boart Longyear Company Tel: 715-359-7090 
Fax: 715-355-5715 101 Alderson Street Schofield, WI 54476 



Facility/Project Name 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- J. Berthold 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number ...._,.,-

SVE-34 
Date Drilling Started Date Drilling Completed Drilling Method 

9/5/200I 9/5/2001 6 1/4 HSA 
WI Unique Well No. iDNR Well ID No. JCommon Well Name 

[ SVE-34 
Final Static Water Level Surface Elevation 

J
Borehole Diameter 

10.0 Inches 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

~ c 
:::0 
0 
u 
~ 
0 

iii 

-I 

-2 

'---3 

r--6 

f-7 

f-8 

r--9 

r-IO 

f-11 

f-12 

1/4 of Section 
I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

I 
" Local Grid Location (If applicable) 

Lat. --
0 

--: --- 0 N 0 E 
Long. a " Feet 0 S Feet D W 

!County Code Civil Town/City/ or Village 

I Griffith, IN 
Soil Properties 

0 
0 ....... 
I:Lo 

~ c 
IU --. E 

Cl E 
Cto 
!XU 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715·' 
Fax: 715-

709( 
j71~ 



Jring Number 

Sample 

I 24 I 
ss 19 I 

2 
2 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-34 Use only as an anachment to Form 4400- I 22. Page 2 of 2 

u 
"' u.. 

..= 

..c: c.. 
"' 0 

'- 13 

-14 

-15 

-16 

-17 

-18 

-19 

t-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Tan Gry Silty SAND 

EOB 20.0' 
Well Set 20.0' 

Soil Properties 

w 

0 
0 
N 

Po.. 

1!1 
c 
"' ..._ E 

0 E 
O'o 
~u 



Route To: 

Facility/Project Name 

American Chemical Service Inc. 
Facility License, Permit or Monitoring No. 

Facility lD 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

_ft. 8 ~-· 
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. 8 w. 
(Check if estimated: 

0 ' ----
0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-li3A Rev. 6-97 

Well Name 

SVE-34 
Wis. Unique Well No,DNR Well Numl·vor 

Date Well Installed -
09/05/2001 

Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ 114ofSec.~ T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart LonQ:ear 

A Protective pipe, top elevation ____ ft. MSL -----t;:::=:::::::::;"T ------ I. Cap and lock? !81 Yes 0 No 

B. Well casing, top elevation ----- ft. MSL 

_____ ft. MSL C. Land surface elevation 

D. Surface seal, bottom ft. MSL or _QjL ft. 

12. USC classification of soil near screen: 

GP 0 GMO GC 0 GWO SWD 
SMD SC 0 MLO MHO CL 0 
BedrockO 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe ______________________________ __ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 6.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 8.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack. bottom ft. MSL or 20.0 

K. Borehole, bottom ft. MSL or 20.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

d. Additional protection? 

Steel 0 04 
Other !81 :.._ J 

0 Yes !81 No 
If yes, describe: ______________________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 ...:~ 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 :-~ 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. _____ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. _____ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. _____ %Bentonite . . . Bentonite-cement grout 0 5 0 
e. Fe volume added for any of the above 
f. How installed: Tremie C. j 

Tremie pumped 00 2 
Gravity 181 0 8 

6. Bentonite seal: a. Bentonite granules 0 3 3 
b. 0 I /4 in. 1813/8 in. 0 112 in. Bentonite pellets 181 3 2 
c. Other 0 · ..... 

7. Fine sand material: Manufacturer, product name and mesh siz, 

a. ________________ ~n~a~---------------- '-"' ~-'!I 

b. Volume added------------- ft
3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global Jl 
b. Volume added------------- ft

3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 ~ 
I 0. Screen material: ______ _.::S::..:;ta:::i.::n~le::::s::..s .:::S.:.:te:.::e.:...l ____ _ jl 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 • 
b. Manufacturer --------'J'-'o"'h;;.:n.::..so""'n-'-------
c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

_j_Q,Q_ ft. 
None 181 I 4 
Other 0 • 

I hereby certify that the information on this form is true and correct to the best of my knowled e. 

Signature t_ _ ~ . ~ ~ Firm Boart Longyear Company 
7. VI-"''--- 101 Alderson Street Schofield, WI 54476 

Tel: 715-3J_ f090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- J. Berthold 
WI Unique Well No. IDNR Well ID No. I Common Well Name 

I SVE-35 
Boring Location or Local Grid Origin (Check if estimated: O ) 
State Plane SIC IN 

114 of 
Facility ID 

3410-1812 

Sample 

;:; 
0 

"'"" .5 
.c 
i5.. 
0 

0 

-I 

-2 

'--4 

t--5 

t--6 

t--7 

-8 

-9 

-10 

t-Il 

1- 12 

I /4 of Section 

lCounty 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 

License/Permit/Monitoring Number 

Rev. 5-97 

Page of 2 
Boring Number 

SVE-35 
Date Drilling Started Date Drilling Completed Drilling Method 

9/6/2001 9/6/2001 6 1/4 HSA 
Final Static Water Level Surface Elevation !Borehole Diameter 

I I 0.0 Inches 

Lat. --
0 

--· --- 0 N 0 E I 
, Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feet 0 W 

1County Code 

VI 

u 
VI 

;:l 

Civil Town/City/ or Village 

Griffith, IN 

., 
> ·v; 
~-s 
... bO c..c E o 
0 ... urn 

Soil Properties 

0 
0 
N 

~ 

Ill c 
0 

- E 0 E 
CYo 
~u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature ' Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-709( 
Fax: 715-355-571 ~ 



SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-35 Boring Number Use only as an attachment to Form 4400-122. 

Sample 
Page 2 of 2 

----~--,---~--~--------------~------------------~r---~--,---~--~------------~--------r----~--
Soil Properties 

o<:~:? "' . ~ c t::-o ::s 
.... ~ < ~ 0 

.8~ ..c Cl> u - ;. ~ E-o tlll 0 c <J 0 ::s c ., ., 
Q5 Zos ...JO:: 

I 24 I 
ss 20 I 

I 
4 

., Soil/Rock Description 
Cl> And Geologic Origin For r..... 
..s Each Major Unit ..c 
i5.. ., 
Cl 

r-13 

1-14 

1-)5 

1-)6 

f--17 

-18 
Gry Silty SAND 

-19 

c---20 

EOB 20.5' 
Well Set 20.0' 

r.rJ 

u 
r.rJ 
;:J 

~ 
·;;; 
"'..c 
~tiD 
o.c E ., 
0 .... 
uci5 

w 

"' c ., 
0 § 
O'o o::u 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment D 

Facility/Project Name Local Grid Location of Well 

American Chemical Service, Inc. ft. B~· 
r 'lity License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

Facility ID 
St. Plane ft. N, 

3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other D 

ft. Bw. 
{Check if estimated: 

0 ' ----
0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-1 13A Rev. 6-97 

Well Name 

SVE-35 
Wis. Unique Well No/DNR Well Number 

Date Well Installed 

09/06/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec._, T. __ N,R. __ ow 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 NotKnown Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ---4==;1 __.-- I. Cap and lock? 
2. Protective cover pipe: 

0 Yes 181 No 

B. Well casing, top elevation ----- ft. MSL 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or _Q,Q_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GCO GWO 
SMO SC 0 MLO MHO 
BedrockO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Driiling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

•t;_ Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 m. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 181 

0 Yes 181 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 

4. Material between well casing and protective pipe: 

181 
0 
0 

3 0 
0 I 

. ' --
Bentonite 0 3 0 

na Other 181 ;_ VJ. 

S. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbslgal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs!gal mud weight ... Bentonite slurry 0 3 I 
d. __ %Bentonite ... Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. Other 0 · .. · 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. ________ ~n~a~--------
b. Volume added _______ ftJ 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global ::_z 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 2~ 

10. Screen material: Stainless Steel ~ 
a. Screen Type: Factory cut 0 I I 

Continuous slot 181 0 I 
Other 0 B 

b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

~ft 
None 181 I 4 
Other 0 Iii 

v•gnature ·t..- 'T""" Firm Boart Longyear Company 
7 I 0 I Alderson Street Schofield, WI 544 76 

Tel: 715-359-709() 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
'F~a-c.~li~ry~~~r-~~-e-ct~N~am--e-------------------------------------r.L~ic~e-ns~e"~~e-rm~iVM~o-n~it~o~ri-ng~N~u-m~~-r----~~B~o~ri-ng~N~u-m~~~r----~~------~ 

American Chemical Service, Inc. SVE-36 
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method 

Boart Longyear- J. Berthold 9/5/2001 9/5/2001 6 1/4 HSA 
WI Unique Well No. \DNR WelllD No. !Common Well Name Final Static Water Level Surface Elevation 1 Borehole Diameter 

I I 0.0 Inches I I SVE-36 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S /C /N 

1/4 of 
Faciliry ID 

3410-1812 
Sample 

a"l:!.s ~ . '-" c t::-o :::1 .. g, < :!! 0 
~>. t~ u 
E!- :t 
::~" c 0 .2 ., 0 
z~ ...Jet: c::Q 

-., 
~ 
..5 
-s c. ., 
Cl 

f--1 

f--2 

f--3 

f--4 

f--5 

f--6 

f--7 

t-8 

f--9 

t-10 

-II 

-12 

114 of Section 

!'
County 

Lake 

T N,R 

Soii!Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Lat. --
0 

--' --- 0 N 0 E I 
" Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feet 0 W 
jCounry Code Civil Town/Ciry/ or Village 

I Griffith, IN 

~ 
·;;:; 

~= ... b() 
a.c E o 
0 ... 
ucil 

Soil Properties 

0 ·;:; 
·- >< 
~.g 
- c 
~-

0 
0 ..... 
~ 

~ c ., 
...._ E 
Cl E 
Clo c.:::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Finn Boart Longyear Company 
101 Alderson Street Schofield, W154476 

Tel: 715- '090 
Fax: 715-_ _..i715 



oring Number 

Sample 

I 24 
ss 16 

"' c 
" 0 
u 
:t 
0 

CQ 

5 
7 
7 
10 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-36 Use only as an attachment to Form 4400-122. Page 2 of 2 

-13 

-14 

-15 

-16 

-17 

-18 

-19 

-20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Tan Gry Silty SAND 

EOB 20.5' 
Well Set 20.0' 

Soil Properties 

w 

0 
0 
N 
~ 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 
_ft. ON. American Chemical Service Inc. ns 

Facility License, Pennit or Monitoring No. Grid Origin Location 

Lat. 
c I II 

Long. ----
Facility ID St. Plane ft. N, 

3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. DE. . Flw 
(Check if estimated: 

0 I 

----
0) 
II 

or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Fonn 4400-113A Rev. 6-97 

Well Name 

SVE-36 
Wis. Unique Well NoiDNR Well Numh"r 

Date Well Installed -
09/05/2001 

Type of Well Well Installed By: (Person's Name and Firm 
1/4 of __ 1/4 of Sec.__, T. __ N, R. __ 0 W 

Well Code 57/sv J. Berthold 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Downgradient n 0 Not Known Boart Lonzyear 

A. Protective pipe, top elevation ----- ft. MSL ----4;:=:::::;1 ___- I. Cap and lock? 1:81 Yes 0 No 

B. Well casing, top elevation ----- ft. MSL 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or ~ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

SWO 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 9.0 

H. Screen joint, top ft. MSL or 10.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 20.5 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 m. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 

___ in. 
__ ft. 

c. Material: 
na 

d. Additional protection? 

Steel 0 0 4 
Other 181 :._;~ 

0 Yes 181 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 0~ 
4. Material between well casing and protective pipe: 

Bentonite 
na Other 

l<l!t---s. Annular space seal: a. Granular Bentonite 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 
d. ___ %Bentonite . . . Bentonite-cement grout 
e. Ft3 volume added for any of the above 
f. How installed: Tremie 

Tremie pumped 
Gravity 

6. Bentonite seal: a. Bentonite granules 
b. 0 114 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 
c. Other 

0 30 
181 ::::~ 
0 33 
0 3 5 
0 3 I 
0 50 

[. 

0 02 
181 08 

181 33 
0 32 

·~ 0 
..... 
~~ 

7. Fine sand material: Manufacturer, product name and mesh siz, 

a. ________ ~n~a~--------- ~ 
b. Volume added ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 

a. #5 Global ~ 

b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 B 
10. Screen material: ___ __:S:..:ta::.:io..:n~le:.:oss~S~tec::e.:...l __ _ ~ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 1 

Other 0 • 
b. Manufacturer ---~J:...:o;.:.;h::..:n.=cso::.:n.:__ __ _ 

c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

0.020 in. 

__1QJL ft. 
None 181 1 4 
Other 0 • 

Tel: 715-3:., ,090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- 1. Berthold 
WI Unique Well No. IDNR WeliiD No. !Common Well Name 

I I SVE-37 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
StatePiane S/C/N 

1/4 of 
Facility 10 

3410-1812 

Sample 

f-1 

f-2 

f-3 

f-4 

f-5 

f-6 

!-7 

f-8 

-9 

-10 

-II 

-12 

I /4 of Section 
!County 

I Lake 

T N,R 

SoilfRock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permii!Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/5/2001 9/5/2001 
Final Static Water Level Surface Elevation 

SVE-37 
Drilling Method 

6 114 HSA 

'

Borehole Diameter 

10.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. --
0 

--· --- 0 N 0 E 

Long. o ' " Feet 0 S Feet 0 W 
!County Code Civil Town/City/ or Village 

I Griffith, IN 

[/) 

u 
V'l 

::::> 

Soil Properties 

0 
0 
N 
r:>. 

"' c 
"' ..._ E 

o E 
O'o o::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-709( 
Fax: 715-355-571~ 



SOIL BORING LOG INFORMATION SUPPLEMENT 
Fonn 4400-122A Rev. 5-97 

Boring Number SVE-37 Use only as an attachment to Fonn 4400-122 Page 2 of 2 -
Sample Soil Properties ---

~:s "' -.; Soil/Rock Description .., 
0 .._, c .., 

And Geologic Origin For ;. 
:::'0 ;::l u... ·;;; "' .., < ~ 0 .5 ~ Cl "'-<= 0 c c .. ~ 
-<= "' u Each Major Unit en u ~so a c ·;::; "' ll!- ~G ~ 

-<= u ~ .... if Q.l: ~ ~- ·- )( 0 .._ e 
E'O i5.. ~tl() =ii ~ E "' "' ;::l ·- ~~ 0 Cl e 1: u 0 en Cl ·- 1: o-E za "' "' "' .... 0 

~i:S 
0 .... 0 0 N Cto 

-lt:.:: iii Cl :::> C1-l c: uc:i5 ~u ;.:3;,3 - 1: "- t:.::U "--

-13 

-14 

-15 

-16 

-17 

-18 
I 24 3 Gry Silty SAND wffrc Clay ·.·~ w 

ss 20 5 
5 ~ 6 ~19 

~ 
-20 ~ --

EOB 20.5' 
Well Set 19.0' 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service, Inc. ft. R~.-
F 'lity License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

Facility 10 
St. Plane ft. N, 

3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. Rw 
(Check if estimated: 

0 ' 
----

0) 
" or 

ft. E. S /C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-37 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/05/200I 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A Protective pipe, top elevation ---- ft. MSL ----.t;:::=~ _____.- I. Cap and lock? 
2. Protective cover pipe: 

183 Yes 0 No 

B. Well casing, top elevation ____ ft.MSL 

C. Land surface elevation ____ ft.MSL 

D. Surface seal, bottom ft. MSL or _QR_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO GCO GWO SWO SP 0 
SM 0 SC 0 ML 0 MHO CL 0 CH 0 
BedrockO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 183 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 1839 9 

1 ft. Drilling additives used? 0 Yes t8l No 

Describe _______________ _ 

I 7. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 6.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 8.0 

H. Screen joint, top ft. MSL or 9.0 

I. Well bottom ft. MSL or 19.0 

J. Filter pack, bottom ft. MSL or 20.0 

K. Borehole, bottom ft. MSL or 20.5 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I. D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

Steel 0 0 4 
Other 183 

d. Additional protection? 0 Yes 181 No 
Ifyes, describe: ___________ _ 

3. Surface seal: 
Bentonite t8l 3 0 
Concrete 0 0 I 

Other 0 _:_'g; 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 Z.:!i 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. __ %Bentonite ... Bentonite-cement grout 0 50 
e. Ft3 volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 183 08 

6. Bentonite seal: a. Bentonite granules 181 33 
b. 01/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 32 
c. Other 0 ~ 

7. Fine sand material: Manufacturer, product name and mesh siz• 
na -~:.:;: 

a. ~ 

b. Volume added ft) 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global i¥1 
b. Volume added ft] 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 183 k~ 
I 0. Screen material: Stainless Steel ~ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 183 0 1 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ____!QJ!_ ft. 
II. Backfill material (below filter pack): None 181 14 • Other 0 

Tel: 715-359-7090 
Fax: 715-355-5715 



Roure To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear- D. Morris 
WI Unique Well No. IDNR WeiiiD No. !Common Well Name 

I I SVE-38 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane SIC IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' E 
::I 
0 
u 
~ 
0 

iii 

-I 

r-2 

f-) 

c---4 

r-IO 

r-11 

r-12 

1/4 of Section 
!County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each MaJor Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 

License/Permit/Monitoring Number 

Rev. 5-97 

Page of 2 
Boring Number ·-SVE-38 

Date Drilling Started Date Drilling Completed Drilling Method 

9/5/2001 9/5/2001 6 I/4 HSA 
Final Static Water Level Surface Elevation I Borehole Diameter 

I I 0.0 Inches 

Lat. __ o --· --- 0 N 0 E 

I 
.. Local Grid Location (If applicable) 

Long. 
0 

' " Feet 0 S Feet 0 W 
!County Code Civil Town/City/ or Village 

I Griffith, IN 

., 
> ·;;; 
"'..c: 
~tO 
o..c E ., 
0 ... 
ucli 

Soil Properties 

:s!-
::::1 ·-t:rE 
:J:J 

0 
0 
N 

=-

"' E ., 
--... E o E 
O'o 
~u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, Wl54476 

Tel: 715-~""·7090 
Fax: 715· 5715 



oring Number 

Sample 

I 24 6 
ss 21 8 

13 
15 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-38 Use only as an attachment to Form 4400-122 Page 2 of 2 

.., 
<U 

f.l... 

..5 

..c c.. 
<U 
0 

'-13 

-14 

1--15 

1-16 

1-17 

'-18 

1--19 

1--20 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Tan Silty SAND wffrc Gravel 

EOB 20.0' 
Well Set 20.0' 

en 
u 
Vl 

:::> 

Soil Properties 

w 

0 
0 
N 
~ 

~ 
c 
<U 

- E 0 E 
Cto 
~u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~-
Grid Origin Location 

Lat. 
0 " Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft 0 E. -nw 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-IBA Rev. 6-97 

Well Name 

SVE-38 
Wis. Unique Well NJDNR Well Numbe~ 

Date Well Installed -
09/05/2001 

Type of Well Well Installed By: (Person's Name and Finn 

Well Code 57/sv 
__ l/4 of __ 1/4 of Sec.~ T. __ N, R. __ oW 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Long~ear 

A. Protective pipe, top elevation ____ ft. MSL ------t;::::=~ ___-- I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation ____ ft.MSL 

____ ft.MSL C. Land surface elevation 

D. Surface seal, bottom ft. MSL or _jLQ__ ft. 

12. USC classification of soil near screen: 

GP 0 GMD GCD GWD SWD SP 0 
SMO SC 0 MLD MHO CL 0 CH 0 
BedrockO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 5 0 
Hollow Stem Auger 1814 I 

Other 0 __ 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 181 ~~ 

0 Yes 181 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

Other 0 11.1 
4. Material between well casing and protective pipe: 

Bentonite 0 3 0 
na Other 181 ~ 

Rltt---5. Annular space seal: a. Granular Bentonite 0 3 3 
15. Drilling fluid used: Water 0 0 2 Air 0 0 I 

Drilling Mud 0 0 3 None 1819 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 7.0 ft. 

F. Fine sand, top ft. MSL or na ft. 

G. Filter pack, top ft. MSL or 9.0 ft. 

H. Screen joint, top ft. MSL or 10.0 ft. 

L Well bottom ft. MSL or 20.0 ft. 

J. Filter pack, bottom ft. MSL or 20.0 ft. 

K. Borehole, bottom ft. MSL or 20.0 ft. 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 5 0 
e. Fe volume added for any of the above 
f. How installed: Tremie I 

Tremie pumped D-02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 33 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 32 

Other 0 • c. ______________ _ 

7. Fine sand material: Manufacturer, product name and mesh siz 

a. ________ ~n~a~--------- ~ 
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global fill 
b. Volume added 

9. Well casing: 

I 0. Screen material: 
a. Screen Type: 

ft) 

Flush threaded PVC schedule 40 
Flush threaded PVC schedule 80 

Other 

Factory cut 
Continuous slot 

Other 

181 23 
0 24 
0 • • 0 1 1 
0 0 1 
0 • b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 
__ ft. 

None 181 1 4 
Other 0 • 

I hereby certifY that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-~ . 090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Finn name and name of crew chief) 

Boart Longyear - D. Morris 
WI Unique Well No. JDNR Well ID No. JCommon Well Name 

l L SVE-39 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

-) 

1-2 

r--3 

1-6 

t-8 

t-9 

-10 

r-11 

:---12 

1/4 of Section 
JCounty 

J Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9112/2001 9112/2001 
Final Static Water Level Surface Elevation 

SVE-39 
Drilling Method 

6 1/4 HSA 
jBorehole Diameter 

J 10.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. --
0 

--: --- 0 N 0 E 
Long. 

0 
" Feet 0 S Feet 0 W 

~County Code 

(/) 

u 
(/) 

~ 

C1vil Town/City/ or Village 

Griffith, IN 
Soil Properties 

0 
0 
N 
t:>... 

"' c .. 
-. E 
0 E 
O'o 
P:::U 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7091 
Fax: 715-355-571: 



Boring Number 

Sample 

I 
ss 

24 
20 

I 
3 
7 
5 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-39 Use only as an attachment to Form 4400-122 Page 2 of 2 

r-13 

r-14 

r-15 

r- 16 

r-17 

r-18 

r-19 

r-20 

r-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND w/Gravel 

EOB 21.0' 
Well Set 20.0' 

Soil Properties 

w 

0 
0 
N 
~ 

<II c 
<I) ...._ E 

Cl E 
C/o c:::u 



Route To: WatershedNiastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service Inc. .ft 0 N. -ns 
F· -;lily License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 , 

" Long. ----
Facility ID 

St. Plane ft. N, 
3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. ~ ~-
(Check if estimated: 

0 , 
----

0) 
" or 

ft. E. SIC!N 

DE 

MONITORING WELL CONSTRtiCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-39 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/12/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 

Boundary 
u 0 Upgradient 

ft. d 0 Downgradient 

A. Protective pipe, top elevation ----- ft. MSL 

B. Well casing, top elevation ----- ft. MSL 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or ____QR_ ft. 

12. USC classification of soil near screen: 

GP 0 GMD GC 0 GWD SW 0 SP 0 
SM 0 SC 0 ML 0 MHO CL 0 CH D 
BedrockD 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

16. Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. 0.0. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

s 0 Sidegradient 
n 0 Not Known Boart Long~ear 

____- I. Cap and lock? 
2. Protective cover pipe: 

~ Yes 0 No 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other ~ _:!: 

0 Yes 181 No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 181 3 0 
Concrete 0 0 I 

.':,.? 

Other 0 ;...;~ 

4. Material between well casing and protective pipe: 
Bentonite 0 3 0 

na Other ~ :.:'~ 

~--- 5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. __ %Bentonite . . . Bentonite-cement grout 0 5 0 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules ~ 3 3 
b. 0 1/4 in. 0 3/8 in. 0 l/2 in. Bentonite pellets 0 32 

Other 0 ?J c. ______________ _ 

7. Fine sand material: Manufacturer, product name and mesh siz• 

a ___________ ~n~a~---------
b. Volume added _______ ft3 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global ~~ 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 i~ 

I 0. Screen material: ------=S:.:cta:::ic:.:nc:.:le~s;:_s -=S..:cte;c;:e.:..l ___ _ 

a. Screen Type: Factory cut 0 I I 
Continuous slot 181 0 I 

Other 0 • 
b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

____l1Q_ ft. 
None ~ I 4 
Other 0 B 

·,ereby certify that the information on this form is true and correct to the best of my knowledge . 

• gnature ' -~ Firm Boart Longyear Company ;, - ~ -=7 101 Alderson Street Schofield, WI 54476 
Tel: 715-359-7090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- J. Berthold 
WI Unique Well No. JDNR Well ID No. I Common Well Name 

I I SVE-40 
Boring Location or Local Grid Origin 

State Plane 

1/4 of 
Facility ID 

3410-1812 

Sample 

"' c 
;::l 
0 
u 
:: 
0 

ai 

1/4 of Section 
I County 

I Lake 

(Check if estimated 0 ) 
SIC IN 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

-I 

-2 

-3 

-4 

-5 

-6 

r--7 

r--8 

-9 

r-IO 

r--11 

1-12 

SOIL BORING LOG INFORMATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9/4/2001 9/4/2001 
Final Static Water Level Surface Elevation 

-SVE-40 
Drilling Method 

6 1/4 HSA 

!
Borehole Diameter 

10.0 Inches 

I 
, Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. 
0 

" Feet 0 S Feet 0 W I County Code 

r.n 
u 
r.n 
;::1 

Civil Town/City/ or Village 

Griffith, IN 
Soil Properties 

~;::l ·-c-E 
:J:J 

.'!l c 
"' 0 § 

Clo o:::u 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature t_ ~ ~ _ .§.A' Firm Boart Longyear Company 
7 {,A/~ 101 Alderson Street Schofield, Wl54476 

Tel: 715-?'"-7091 
Fax: 715 571: 



oring Number 

Sample 

I 24 
ss 24 

"' c 
::> 
0 
u 
::: 
0 

a5 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-40 Use only as an attachment to Form 4400-122 Page 2 of 2 

u .., 
LL. 

..5 
.J:: 
i5.. .., 
0 

1-13 

'-14 

1-)5 

f---16 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Tan Silty SAND 

EOB 16.0' 
Well Set 15.0' 

Soil Properties 

w 

"' c .., 
0 ~ 
Oo 
~u 



Route To: 

Facility/Project Name 

American Chemical Service, Inc. 
Facility License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~.-
Grid Origin Location 

Lat. 
0 ' " Long. ----

St. Plane ft.N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_ft. B ~ 
(Check if estimated: 

0 ' ----

0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-IIJA Rev. 6-97 

Well Name 

SVE-40 
Wis. Unique Well No,DNR Well Number_ 

Date Well Installed --· 
09/04/2001 

Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4 of __ 1/4 ofSec. __ , T. __ N, R. __ 0 W 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d D Downgradient n 0 Not Known Boart Long~ear 

A. Protective pipe, top elevation ____ ft. MSL ----4;;:==;1 ------- I. Cap and lock? 
2. Protective cover pipe: 

~ Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

____ ft.MSL 

ft. MSL or ____Q:2_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL D 

SP 0 
CHD 

13. Sieve analysis attached? 0 Yes D No 

14. Drilling method used: Rotary D 50 
Hollow Stem Auger ~ 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air D 0 I 
Drilling Mud 0 0 3 None ~ 9 9 

16. Drilling additives used? DYes ~No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 15.0 

J. Filter pack, bottom ft. MSL or 16.0 

K. Borehole, bottom ft. MSL or 16.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. J.D. well casing 4.00 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

d. Additional protection? 

Steel D 0 4 
Other ~ .:.:~ 

0 Yes~ No 
If yes, describe: ___________ _ 

3. Surface seal: 
Bentonite ~ 3 0 
Concrete D 0 I 

Other 0 :·~ 
4. Material between well casing and protective pipe: 

Bentonite D 3 0 
na Other ~ ·-~ 

<:)(l"---- 5. Annular space seal: a. Granular Bentonite D 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry D 3 5 
c. __ Lbs/gal mud weight . . . Bentonite slurry 0 3 I 
d. __ %Bentonite . . . Bentonite-cement grout 0 5 0 
e. Ft3 volume added for any of the above 
f. How installed: Tremie r I 

Tremie pumped Q-1) 2 
Gravity ~ 0 8 

6. Bentonite seal: a. Bentonite granules ~ 3 3 

b. D 1/4 in. 03/8 in. D 1/2 in. Bentonite pellets 0 32 
c. Other 0 l'2 

7. Fine sand material: Manufacturer, product name and mesh siz· 

a. na ~~ 
b. Volume added ftJ 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global E..iii 
b. Volume added ftJ 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other ~ • I 0. Screen material: Stainless Steel 311 
a. Screen Type: Factory cut 0 I I 

Continuous slot ~ 0 I 
Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ____!Q:2_ ft. 

II. Backfill material (below filter pack): None ~ I 4 
Other 0 • 

I hereby certifY that the information on this form is true and correct to the best of my knowledge. 

Signature ,• --~ Firm Boart Longyear Company 
<--~ "'7 101 Alderson Street Schofield, WI 54476 

Tel: 715-j . 090 
Fax: 715-355-5715 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

t·acilityiProJect Name 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- R. Fischer 
WI Unique Well No. IDNR Well lD No. jCommon Well Name 

I SYE-41 
Bonng Local ion or Local Grid Origin (Check if estimated: 0 ) 
State Plane S I C IN 

114 of 
Facility 1D 

3410-1812 

Sam_ple 

-I 

-2 

-3 

-5 

1-6 

f---7 

-10 

'-II 

1-12 

I 14 of Section 

!
County 

Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

9112/2001 9/12/2001 
Final Sialic Water Level Surface Elevation 

SVE-41 
Drilling Method 

6 114 HSA 

!

Borehole Diameter 

I 0.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. __ o --· --- 0 N 0 E 

Long. 
0 

' " Feet 0 S Feet 0 W 

!County Code 

Vl 

u 
Vl 

::J 

Civil Town/City/ or Village 

Griffith, IN 

Soil Pro_l)_erties 

<I) 

c ., 
0 E 
0~ 
I:(U 

I hereby cenify that the information on this form is true and correct to the best of my knowledge. 

Signature Firm Boart Longyear Company 
101 Alderson Street Schofield, W1 54476 

Tel: 715-359-7090 
Fax: 715-355-57 I 5 



Boring Number 

Sample 

I 
ss 

24 
I4 

I 
I 
5 
9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-41 Use only as an attachment to Form 4400-122 Page 2 of 2 

;:; .., 
u.. 
...:; 
..c c.. .., 
0 

-I3 

f-14 

-15 

f-16 

f-17 

r--18 

f-19 

1-20 

-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Blk Silty SAND 

EOB 21.0' 
Well Set 20.0' 

0 
~ 
8 
c. 

Soil Properties 

w 

0 
0 

"' c. 



Route To: 

Facility!Project Name 

American Chemical Service, Inc. 
F ''ity License, Permit or Monitoring No. 

Facility ID 

3410-1812 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Local Grid Location of Well 

ft. 8~· 
Grid Origin Location 

Lat. 
() ' n 

Long. ----
St. Plane ft.N, 
Section Location of Waste/Source 

Waste Management 0 
Other 0 

_1\. 8 w. 
(Check if estimated: 

() ' ----

0) 
n 

or 

ft. E. S/C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 
Well Name 

SVE-41 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

09/12/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

R. Fischer Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u 0 Upgradient s 0 Sidegradient 
Boundary ft. d 0 Downgradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ----f;:::=:;l __.------ I. Cap and lock? 
2. Protective cover pipe: 

181 Yes 0 No 

B. Well casing, top elevation 

C. Land surface elevation 

D. Surface seal, bottom 

_____ ft. MSL 

_____ ft. MSL 

ft. MSL or __QQ__ ft. 

12. USC classification of soil near screen: 
GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO SWO 
MHO CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes 0 No 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 181 4 I 

Other 0 __ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None 181 9 9 

'<: Drilling additives used? 0 Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. O.D. well casing 4.50 in. 

N. I.D. well casing 4.00 m. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 
c. Material: 

na 

d. Additional protection? 

___ in. 
__ ft. 

Steel 0 0 4 
Other 181 ~Cf 

0 Yes 181 No 
If yes, describe: ____________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 
4. Material between well casing and protective pipe: 

181 
0 
0 

30 
0 I 
~~ 

Bentonite 0 3 0 
na Other 181 ::."~ 

5. Annular space seal: a. Granular Bentonite 0 3 3 
b. __ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry 0 3 I 
d. __ % Bentonite ... Bentonite-cement grout 0 50 
e. Fe volume added for any of the above 
f. How installed: Tremie 0 0 I 

Tremie pumped 0 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 
b. 0 1/4 in. 0 3/8 in. 0 1/2 in. Bentonite pellets 0 3 2 
c. Other 0 ,·~5 

7. Fine sand material: Manufacturer, product name and mesh sizo 

a. _________ ~n~a~----------
b. Volume added ________ ft3 

8. Filter pack material: Manufacturer, product name and mesh si: 
a. #5 Global ~1 

b. Volume added ft 3 

9. Well casing: flush threaded PVC schedule 40 0 2 3 
Flush threaded PVC schedule 80 0 2 4 

Stainless Steel Other 181 it-~ 

I 0. Screen material: Stainless Steel ~j 
a. Screen Type: Factory cut 0 I I 

Continuous slot 181 0 I 
Other 0 • 

b. Manufacturer Johnson 

c. Slot size: 
d. Slotted length: 

II. Backfill material (below filter pack): 

0.020 in. 

____rr_Q_ ft. 
None 181 I 4 
Other 0 II 

~reby certify that the information on this form is true and correct to the best of my knowledge. 

~·gnature ( _ -;-- _ .I A Firm Boart Longyear Company 
7 ~'---- 101 Alderson Street Schofield, WI 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 



Facility/Project Name 

Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

American Chemical Service, Inc. 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear- D. Morris 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page of 2 
License/Permit/Monitoring Number Boring Number 

SVE-42 
Date Drilling Started Date Drilling Completed Drilling Method 

9/12/2001 9/12/2001 6 1/4 HSA 
WI Unique Well No. IDNR WelllD No. I Common Well Name Final Static Water Level Surface Elevation 

!
Borehole Diameter 

10.0 Inches I j SVE-42 
Boring Location or Local Grid Origin (Check if estimated: 0 ) 
State Plane SIC IN 

1/4 of 
Facility ID 

3410-1812 

Sample 

ad:? "' . '-' c t::-c :::1 
... 8_ < ~ 0 

~ ..... ~~ 
u 

ef- :?; 
:::1-c c 0 0 u u za ....lO:: 05 

v 
~ 
..s 
t 
u 

0 

-I 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

f-10 

-11 

-12 

1/4 of Section 
I County 

I Lake 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

I 
" Local Grid Location (If applicable) 

Lat. --
0 

--' --- 0 N 0 E 

Long. 
0 

' " Feet 0 S Feet 0 W 
I County Code Civil Town/City/ or Village 

I Griffith, IN 
Soil Properties 

u 
> ·;;; 
"'.c 
~til c..c 
§ g 
UV'l 

1 hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Finn Boart Longyear Company 
101 Alderson Street Schofield, WI 54476 

Tel: 715---~-709( 
Fax: 715 .571~ 



oring Number 

Sample 

I 24 5 
ss 20 6 

9 
10 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

SVE-42 Use only as an attachment to Form 4400-122 Page 2 of 2 

1--13 

1---14 

l-IS 

1--16 

1--17 

1-18 

1-19 

1--20 

1--21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Gry Silty SAND 

EOB 21.0' 
Well Set 20.0' 

Vl 

u 
Vl 

=> 

01) 

> ·v; 
"'.c 
~bh 
o.c:: E o 
0!:: 
Urn 

Soil Properties 

w 

0 
0 

"" c.. 



Route To: Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Facility/Project Name Local Grid Location of Well 

American Chemical Service, Inc. _ft. B ~-
Facility License, Permit or Monitoring No. Grid Origin Location 

Lat. 
0 ' " Long. ----

Facility ID 
St. Plane ft. N, 

3410-1812 Section Location of Waste/Source 

Waste Management 0 
Other 0 

ft. Rw 
(Cht!.:k if estimated: 

0 ' ----
0) 
" or 

ft. E. SIC IN 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

SVE-42 
Wis. Unique Well No,DNR Well Number 

Date Well Installed ...._r-

09/12/2001 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 57/sv 
__ l/4of __ l/4ofSec.~ T. __ N,R. __ ow 

D. Morris 
Distance Well Is From Waste/Source 

Location of Well Relative to Waste/Source 
u 0 Upgradient s 0 Sidegradient 

Boundary ft. d 0 Down_gradient n 0 Not Known Boart Longyear 

A. Protective pipe, top elevation ____ ft. MSL ---...f;:::=:;T ---- I. Cap and lock? 18) Yes 0 No 

B. Well casing, top elevation ----- ft. MSL 

C. Land surface elevation ----- ft. MSL 

D. Surface seal, bottom ft. MSL or __QJ!_ ft. 

12. USC classification of soil near screen: 

GP 0 GMO 
SMO SC 0 
BedrockO 

GCO 
MLO 

GWO 
MHO 

swo 
CL 0 

SP 0 
CHO 

13. Sieve analysis attached? 0 Yes ONo 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger 18) 4 I 

Other 0 :.:__ 

15. Drilling fluid used: Water 0 0 2 Air 0 0 I 
Drilling Mud 0 0 3 None l819 9 

16. Drilling additives used? 0 Yes l8l No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 2.0 

F. Fine sand, top ft. MSL or na 

G. Filter pack, top ft. MSL or 4.0 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 10.0 in. 

M. 0.0. well casing 4.50 in. 

N. !.D. well casing 4.00 m. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 
c. Material: 

na 

___ in. 
__ ft. 

Steel 0 0 4 
Other 18) · \': 

d. Additional protection? 0 Yes l8l No 
lfyes, describe: ___________ _ 

3. Surface seal: 
Bentonite 
Concrete 

Other 
4. Material between well casing and protective pipe: 

r8l 
0 
0 

30 
0 I 

·<' 

_:2. 

Bentonite 0 3 0 
na Other 18) ~~ 

~----5. Annular space seal: a. Granular Bentonite 0 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry 0 3 5 
c. ___ Lbs/gal mud weight... Bentonite slurry 0 3 I 
d. ___ % Bentonite . . . Bentonite-cement grout 0 5 0 
e. Fe volume added for any of the above 
f. How installed: Tremie I I 

6. Bentonite seal: 

Tremie pumped Lt-15 2 
Gravity 18) 0 8 

a. Bentonite granules 0 33 
b. 0114 in. 18) 3/8 in. 0 1/2 in. Bentonite pellets 18) 32 
C. Other 0 ~~ 

7. Fine sand material: Manufacturer, product name and mesh siz.o 

a. na ~ 

b. Volume added ftJ 

8. Filter pack material: Manufacturer, product name and mesh si 

a. #5 Global t71 
b. Volume added te 

9. Well casing: Flush threaded PVC schedule 40 0 23 
Flush threaded PVC schedule 80 0 24 

Stainless Steel Other 18) ~i 
I 0. Screen material: Stainless Steel ~"1 

a. Screen Type: Factory cut 0 J I 
Continuous slot 18) 0 1 

Other 0 • b. Manufacturer Johnson 

c. Slot size: 0.020 in. 

d. Slotted length: ~ft. 
II. Backfill material (below filter pack): None 18) J 4 

Other 0 • 
I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature (_ _ ·-;-- . .1 _j Firm Boart Longyear Company 
7 t./1-''--- 101 Alderson Street Schofield, WI 54476 

Tel: 715-3. 090 
Fax: 715-355-5715 



APPENDIX D 

ISVE Well/Air Sparge Point Material Specifications 

• Well Screen and Riser Pipe 
(with Material Certificate of Compliance) 

• Filter Pack 
• Dri11ers' Licenses 
• Bentonite Grout and Chips 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Well Screen and Riser Pipe (with Material Certificate of Compliance) 



r · S = Filtrations Separations 
..:-ohnson Screens 

WELL SCREEN SUBMITTAL DATA 

CLIENT: Global Drilling Suppliers, Inc_ 
PROJECT: Indiana Project/Dale Walker 

Material 304 Stainless 
Nom Size 4 PS 100 
Estimated Total Well Depth 30 ft g 
Estimated Feet of Screen 5!50 n 168 
Design Slot Size 0.020 in 0.5 
Approx. Outside Diameter 4.63 in 118 
Screen Barrel Inside Diameter 4.27 in 108 
Approx. Clear 10 at Fittings 4.15 in 105 
Approx. Weight Per Ft 3 lbs 1 
Wire Width 0.089 In 2.3 
Wire Heigh1 0.075 in 1.9 
Calc. Collapse Strength • 103 PSI 7 
Open Area 16.3% 

7/17/2001 

mm 
meters 
meters 

mm 
mm 
mm 
mm 
kg 
mm 
mm 

kg/Sq. om 

Intake Area 32 sq_in./ft 677 sq. cm.hmJter 
Transmitting Capacity-at 0. 1 ftlsec 10 gpm/ft 2 Ips/meter 
Support Rod Diam 0.089 in 2.3 mm 
No Rods 26 
Cross Sectional Rod Area 0.24 sq.in. 1.53 sq. em. 
Design Yiek1 Strength 30,000 PSI 2,109 kgtsq.cm 
Calc. Tensile Strength • 6,000 lbs 2,700 kg 
Max.Recomended Han~;J WI. • 3,000 lbs 1,400 kg 
Critical Compression Load - 6,400 lbs 2,900 kg 

• A broad range of site conditions can lmpad the physical strength requirements for a 
successful screen installation. Consult US Filter/Johnson Screens with questions 
regarding the parameters presented above as they relate to your specific requirements . 

... vertical weight on screen that should not be exceeded without use of ridgid centralize~! 

Prepared by Don Baron 
Subject to US Filter/Johnson Screens 

Standard Tenns and Conditions 



0 

0 

0 

------ ........ "-'. ···~~· 

Pipe Specifications 

GENERAL: The Riser Pipe and finings are 
manufactured from 30 'f stainless 
steel ASTM Type ~312 material. The pipe 
roundness, wall thtckness, and straightness 
meet ASTM specifications. 

S!R~NGT_H: Schedule 5 1t1.Jba!y Riser 
Pipe IS required for the following minimum 
strength requirements: 

COLLAPSE PRESSURE: 3 i(.p ps1 

TENSILE STRENGTH: 930o lbs. 
of hanging weight 

COLUMN STRENGTH: J2 1 ODO lbs. 

FITTINGS: Schedule 40 flush thread fittings 
are welded to the Schedule Riser 
Pipe. The fittings are compatible to ASTM F480 
thread form, and are square to the pipe body 
within .015" for 2" PS, .020" for 4" PS or 
. 030" for 6" PS screen. A Viton 0-ring is on 
the male end. 

MATERIAL: The Riser Pipe and fittings 
are 'TYfE 3ol-j stainless steel ASTM Type 
A312 material. 

FINISH: The Riser Pipe surface is cleaned 
to remove oils, grease, paint, dirt and any 
manufacturer's markings that could alter the 
~he~istry _of t~e sample. Mill stamp ASTM 
IdentificatiOn mformation does not need 
to be removed. 

The product is completely incased in an individual 
7 mil thick polyethylene protection wrapper with 
sealed ends. 

DOCUMENTATION: If required, the 
manufacturer will provide documentation that 
the scree~ meets_ the specifications. Examples 
are matenal certificate of compliance, test results 
for strength ~r lea~ test requirements, inspection 
records for dimensiOns, cleaning process used 
and its acceptance criteria. 

~ta1n1ess :;teel vee·Wire" 
Monitoring Screen Specifications 

GENERAL: The product is Vee-Wire,. screen 
with a continuous slot widening inwardly to 
minimize clogging. The surface wire is helical! 
wrapped over a circular array of internal rods. 
Using electrical resistance welding, each wire a 
rod juncture is fusion welded under water. The . 
opening is selected based on a sieve analysis of 
waterbearing sediments or the selected filter pac 

STRENGTH: The screen meets the followin 
minimum strength requirements: · 

COLLAPSE PRESSURE: 
at 0 . 0 ~ 0 '' slot 

__ I _o--'3;;.__ psi 

TENSILE STRENGTH: J 3 °00 lbs. 
of hanging weight 

WIRE/ROD WELD: 100 lbs. tensile strength 

DIAMETER: The nominal screen outside 
diameter is q · &J inches, and is round 
within 0.030 inches. The clear inside diameter 
is ¥·37/ inches . 

The screen body is straight to within 1116" ove 
a 5' length. 

SLOT: The required slot opening 
is o. o 2. o inches, with a ±.002 inch 
tolerance. The minimum open area is 
_____ sq. in./ft. of screen. 

FITTINGS: Fittings are welded to the screen 
body. flush threads are compatible with 
the ASTM F480 specification, including a 
Viton 0-ring on the male end. Fittings are squa 
to screen body within .015" for 2" PS, .020" fo1 
4" PS or .030" for 6" PS screens. 

MATERIAL: Screen and fittings are 
Ty,< 3o 'I stainless steel material. 

FINISH: The screen surface is free of oils, 
grease, paint, dirt, and any manufacturer's 
markings that could alter the chemistry of the 
sample. The product is free of burrs. 

The product is completely incased in an 
individual 7 mil thick polyethylene protective 
wrapper with sealed ends. 

DOCUMENTATION: If required, the 
manufacturer will provide documentation that 
the screen meets the specifications. Examples 
are material certificate of compliance, test resu 
for strength or leak test requirements, inspecti< 
records for dimensions, cleaning process used 
and its acceptance criteria. 
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August 15, 2001 

MATERIAL CERTIFICATE OF COMPUANCE 

Global Drilling Suppliers Inc. 
12101 Centton Place 
Cincinnati, OH 45240-1704 

Customer's Purchase Order or Contract No.: 3004652 

U.S. Filter/Johnson Screens Sales Order No.: 113367 -SO 

Work Order Number: 2315621, 2315647, 231565S, 2315663, 2315639 

Parent Item: SOSENV- SS V-Wire Sa-een, SS Casing, and SS Plug 

Drawing Number: NJA 

Material: 304 

State of Indiana Specification: Code 312-IAC-13-a-3 

U.S. Filter/Johnson Screens hereby certifies that all material ancvor processes used In the 
manufactUre of the above part numbers conforms to material and/or manufacturing 
specifications detailed on U.S. Alter/Johnson Screens drawfngs and/or other specifications 
ltsted above and are in accordance with the manufacturing provisions of the order. Stock 
components may have been used to assemble the products on thfs order; therefore, material 
traceability of each component may not be available. 

By: 

• 

~tl.~ 
Authorized ReprasentatJve 
U.S. FilterlJohnson Screens 

....... 

c~VENDI ._ 
water........., 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Filter Pack 
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GLOBAL QUARTZ SILICA FILTER PACK 
Sieve Analysis by Best Sand, Jan., 1998 
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Sieve Opening (inches) 

GLOBAL DRIU.JNG SUPLIERS, INC. 
11101 Ceatroa Place 

Global Quartz Silica Filter Sand: 
NSF - approved 

r--.... 

Cindaati, Oblo 4~246 USA 
TEL: ~ll-671-8700 I FAX: Sll-671-8705 
http://www .globaldrilsup. com 

Washed & dried; will not freeze up. 
EZ-carry 50 lb plastic bags 
Bulk tonnage available 

'1" 

. 

i 

"" 
""' i"- "'- I 

.......... 

0.220 0.240 0.280 

99% pure silica 
Unifonnity Coeff. less than 1.70 
Each 50 lb bag= approx. 0.5 cu. ft. 

,. 



Best Sand Corporation 
Global #5 Product Analysis Report 1/25/99 

100 

~ ~ 90 

~ 80 

70 \ 
\ 00 60 c 

\ 
·;;; 
"' <II 
~ 

'if. 

-~ 
'0 

\ <II 
"3 
§ 

40 (.) 

\ · .... 

30 

\ 
20 \. 

\ 10 

\ J 

~ 0 

1 1 ~ ~ 1 1 1 .z: 1i ~ 5 II u 1:1. 
~ ~ ~ ~ ~ ~ ~ 

"' .. ~ ~ ~ 0 0 0 0 g N ,.., • "' -
Sieve AnaiJ::sis: Sieve Size 0/o Retained •;. Cumulative •;. Passin& 

6Mesh 0.1 0.1 99.9 
8Mesh 7.0 7.1 92.9 
10Mesh ll.6 20.7 79.3 
12 Mesh 15.4 36.1 63.9 
16Mesh 40.5 76.6 23.4 
20Mesh 21.0 97.6 2.4 
30Mesh 2.1 99.7 0.3 
40Mesh 0.2 99.9 0.1 
50 Mesh 0.0 99.9 0.1 
lOOMesh 0.0 99.9 0.1 

Pan 0.0 99.9 0.1 

E.S. 0.99 

U.C. 1.57 

Customer: Current Product Average 

W. Nevison -
I certify that this load confonns to the above specifications: 



FAIRMOUNT MINERALS 
BEST SAND • BESTONE • F"AIIItMQUNT ABRABIVEB e GARICK • MOBIL£ ABRASIVES e 5ANT'w.DL e STAN BLAST 

TIECHNISAND • WED"ON SIUCA • WEXF"'AD SAND • WI&CDNSIN INDUSTRIAL SAND 

P.O. Box 177 • WEDRON, IL 60557 
800/281 -9876 

MATERIAL SAFETY DATA SHEET 

Date: November 17,2000 Supersedes: August 1, 1999 

,.;.· .. : 

Trade Name as Labeled: Silica or Lake Sand; all grades 
Cbemical Name aod Formula: Silica. mainly in the form of quartz; Si02 

II. HAZARDOUS 'INGREDIENTS 
.. -.._.:~-._~ 

- •• •• l:" -- :.... - _. • • :.-.~~-
__ ;, 

CAS Number: 14808-60-7 ACGUI-TLV: 0.1 mglm3 (Exposure limits are for 
respirable fraction.) Cbemical Name: Quartz OSHA-PEL: 10 mglm3 

Percent: >90 % Si~ + 2 
NIOSH recommends a Permissible Exposure Limit (PEL) of 0.05 mglm3 respirable free silica ACGIH-TL V and 
OSHA PEL are not interchangeable limit values. 

Vapor Density: Not applicable. 
Specific Gravity: 2.65 
Solubility in Water: Insoluble. 
Vapor Pressure: I Omm @ 1730°C 

Flasb Point: Does not flash. 
Flammable Limits in Air: None 
Unusual Fire Figbting Procedures: None. 
Unusual Fire and Explosion Hazards: None. 

;:,".·.· 
·...;~ . -- ' 

Symptoms of Overexposure: 

Melting Point: 1710°C 
Boiling Point: 2230°C J 

Evaporation Rate: None. 
Appearance and Color: White to tan; odorless. 

Auto-ignition Temperature: None. 
Fire Extinguisbing Materials: Non-combusnble. May be 

used to extinguish fires. 

IDbaled: Shortness of breath, coughing, reduced pulmonary ftmction. PROLONGED /NHA.LA TION OF 
RESPIRABLE S/UCA WIU RESULT IN PERMANENT LUNG DAMAGE, SJUCOSIS. 
Contact witb Eyes or Skin: Eye irritation. 
Swallowed: May cause gastrointestinal discomfort. Give one or two glasses of water. If discomfort persists, 
see a physician. · 
First Aid: Emergency procedures. 
Eye Contact: Wash with water for at least fifteen ( 15) minutes. If irritation or redness persists see a physician. 

Silica &. Lake Sand Page 1 of 2 



Skin Contact: Wash with soap and water. If irritation persists see a physician. 
Inhaled: Remove to fresh air at once. Apply artificial respiration if having breathing difficulties. 

Suspected Cancer Agent: Yes. Federal OSHA: No NTP: Yes IARC: Yes 
NTP: Respirable crystalline silica has been listed in the Sixth Annual Report on Carcinogens. 
IARC: Monographs on the Evaluation ofthe Carcinogenic Risk of Chemical to Humans (vol. 68, 1997) concludes 

that there is sufficient evidence in humans for the carcinogenicity of inhaled crystalline silica in the forms of 
quartz and cristobalite (Group 1) in certain industrial circumstances, but that carcinogenicity may be dependent 
on inherent characteristics of the crystalline silica or on external factors aff~ is biological activity or 
d.istnbution of its polymorphs. 

VI. REACTIVITY DATA 

Stability: Stable. 
Hazardous Polymerization: Will not occur. 

Incompatibility (materials to avoid): CIF3, MnF3, OF2 
Hazardous Decomposition Products: None . 

. - ,·' 

Spill Response Procedures (including employee protection measures): Clean up using approved, dustless 
methods (water or vacuum) to minimize generation of respirable silica particles. 

Waste Disposal: Dispose of in a facility approved for silica. 

;::_ .. · .... 

Ventilation and Engineering Controls: Local mechmical to reduce respirable silica to below safe levels. 
Respiratory Protection (Type): Use NIOSH approved equipment. Positive pressure supplied air-type 

recommended. Appropriate respiratory protection for respirable particulates is based on consideration of air 
borne workplace concentrations and duration of exposure arising from the intended end use. Please refer to the 
most recent standards of ANSI (Z882), OSHA (29CFR 1910.134), MSHA (30 CFR Parts 56 & 57), and 
NIOSH RDL. If you are unsure as to the type of respirator to be used please consult your employer. 

Eye Protection (Type): Safety glasses. 
Gloves (Specify Material): Not oonnally required. .) 

Other Protective Clothing and Equipment: Not normally required. 
Work Practices, Hygienic Practices: Clean up spills promptly. Do not engage in activities that will generate 

respirable silica particles. 
Other Handling and Storage Requirements: Avoid generating dust. No special storage requirements. Train all 

exposed persons in all sections of this MSDS and the proper handling of silica before they work with this 
product. 

See OSHA Hazard Communication Rule CFR 1910.1200, 1915.99, 1917.28 and 1928.21, state, local worker, or 
community "Right to Know" laws and regulations. We recommend that smoking be prohibited in all areas where 
respirators must be used. Warn your employees (and your customer users in case of resale) by posting and other 
means of the hazard and OSHA precautions to be used. Pro_vide training about the OSHA precautions. 

;...· .·-:-

B.M.LS. Rating: 
Health Hazard Rating 1* 
Reactivity Hazard Rating 0 

D.O.T.: Not regulated. 
SARA Title ill: Not listed. 

Flammability Hazard Rating 
Personal Protective Equipment 

0 

•chronic U{JOSJITe to rupiTable size silica will result in silicosis. ••Comply with special OSHA ruptratory pro~ction if sandblasting. 

Silica .t Lake Sand Page 2 of2 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Drillers' Licenses 
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DEPARTMENT OF NATURAL RESOURCES 
WATER WELL DRILLING LICENSE 

DiYisio~ of Wat~r 

Michael s. Maguin 
is entitled to operate ~.lfdrilllng equipme9t or engage in 
the drilling of wells PUrsuan~ to.~.C:'25-39;J i 

Certificate Number 

1473 
Expiratipp o~~e 

· .r-. · :>·· b-ee. 31. 2001 
Receipt Number 

191251 



DEPARTMENT OF NATURAL RESOURCES 
WATER WEU DRILUNG LICENSE 

Division of Water 

Daniel L. Harrison 

Is entitled to operate well drilling equipment or engage in 
the drilling of wellsiPursuant to I. C. 25-39. 

Certificate Number 
1687 

ReceiP.I Number 
191251 

Expiration Date 31 2001 
Dec. ' 
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DEPARTMENT OF NATURAL RESOURCES 
WATER WELL DRILLING LICENSE 

Division of Water 

William J. Zamow 

is entitled to operate well drilling equipment or engage in 
the drilling of wells Pursuant to I.C. 25-39. 

Certificate Number Expiration Date 

1340 Dec. 31,2001 
Receipt Number Signature 

191480 
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DEPARTMENT OF NATURAL RESOURCES 
WATER WELL DRILLING LICENSE 

Divlsion~oiwat~r 
' \. ':. : ~;_-· . . .. ' 

Alap.l- Thoinas 
'-

is entitled to operate welldrililng _equipment or engage in 
the drilling of wells\Pursuant to I.C. ~9~ · 

.- '• 

Certificate Number 

1807 
Receipt Number 

191251 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Bentonite Grout and Chips 



COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

Description: 

Recommended 
Use: 

Characteristics: 

Mixing and 
Application: 

Bulk Density: 
Packaging: 

TECHNICAL DATA SHEET 

PureGold® Grout 

@ 
PureGold Grout is an easy mixing, single component, organic 
free, high solids bentonite clay grout. It was engineered to 
form a contaminant resistant seal without effecting groundwater 
chemistry. PureGold Grout is a technically superior replacement 
for traditional cement grouts. 

PureGold Grout should be used in sealing of the annular space 
of monitoring wells to control contaminate infiltration and 
preserve ambient groundwater quality. 

• Contaminant free. All 116 priority pollutants tested for 
were below CLP detection limits 

• Chemically stable. Results from TCLP Metals Analysis 
are below RCRA limits for hazardous constituents 

• pH range from 5-6 standard units 
• Low permeability, laboratory test results range from 

1x10-7 to 1x10-9 em/sec _1 
• Generates no heat during mixing or curing and will not 

damage well casing 
• Remains flexible, maintains putty-like consistency over 

time and will rehydrate. 

PureGold Grout should be mixed with a paddle mixer or a mud 
rotary recirculation system and pumped with a positive 
displacement pump. It can be mixed in a slurry up to 30% 
solids. PureGold Grout remains placeable for up to two hours 
and sets in eight hours. 

To achieve a 30% solids slurry, add one 50 lb. bag of grout 14 
gals. of fresh water. This ratio will yield approximately 2.2 cu. ft. 

75.551bs./ft.3 when mixed with water to a 30% solids grout. 
50 lb. multiwall, waterresistant bags, 48 bags per pallet. All 
pallets are shrinkwrapped_ 

1350W. Shure Drive • Arlington Heights, Illinois 60004-1440 • (847) 392-5800 • FAX (847) 506-6150 
A wholly owned subsidiary of AMCOL International 

The information and data contained herein are believed to be accurate and reliable. CETCO makes no warranty of any kind and accepts no 
responsibility for the results obtained through application of this information. 

CET·2001 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Dnve • Arlington Heights, IL 60004-1440 • USA 
(847) 392-5800 • Fax (847) 506-6150 
http://www.cetco.com 

.t!ATERIALSAFETY DATA SHEET May be used to comply with OSHA's Hazard Communication Standard, 29 CFR 1910.1200. 
Standard must be consulted for specific requirements. 

PRODUCT NAME: PUREGOLD GROUT 

Section I MANUFACTURER'S INFORMATION 

MANUFACTURER'S NAME AND ADDRESS: 

101 I 69903 
Page 1 of5 

CETCO- Drilling Products Group 
1500 West Shure Drive 

Telephone Number: 847-392-5800 I E-mail: www.cetco.com 

Emergency Contact CHEMTREC: 800-424-9300 
Arlington Heights, Illinois 60004 Date Prepared: March 30, 1999 

Section II HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

HAZARDOUS COMPONENTS: Other Limits % 
(Specific Chemical Identity: Common Names(s)) OSHA PEL ACGIHTLV Recommend~ (optional) 

:ystalline Quartz: CAS# 14808-60-7 

l.espirable Crystalline Quartz: 
Present (TWA) 
Proposed (TWA) 

Nuisance Dust: 
Respirable 

Total Dust 

0.1 mg/m 
J 

Smg/m 
J 

15 mg/m 
J 

J 
0.1 mg/m 

50.0 ug/m3 

J 
5 mg/m 

J 
10 mg/m 

J 

• <6% 

NIOSH <2% 
J 

50ug/m 

* WARNING: This product contains a small amount of crystalline silica, which may cause delayed reSJ>iratory disease if inhaled 
over a prolonged period of time. A void breathing dust. Use NIOSHIMSHA approved respirator where TL V for crystalline silica 
(Quartz) may be exceeded. !ARC Monographs on the evaluation of the Carcinogenic RisiC:. of Chemicals to Humans (volume 68, 
1997) concludes that crystalline silica is carcinogenic to humans in the form of quartz. !ARC classification 1. 

The small ~tities of crystalline silica (quartz) found in this product are, under normal conditions, naturally coated. wit~ _an 
unremovable layer of am01phous silica and!or bentonite clay. IARC (vol. 68, 1997, pg. 191-192) has stated that crysta1hne sthca 
(qu_artz) can differ in toxicity depending on the minerals w1th which it is combined, citing studies in !ARC (vol. 42, 1987, ~- 86) 
wh1ch stated that the toxic effect of crystalline silica (quartz) is r~tduced by the" protective effect ... due mainly to clay minerals ... 

National Institute for Occupational Safety and Health (NIOSH) has recommended that the permissible exposure limit be changed 
l 

to 50 micrograms respirable free silica per cubic meter of air (0.05 mg/ m 1 as determined by a full shift sample up to a 10 hour 
working day, 40 hours per week. ~: 1974 NIOSH criteria for a recommended Standard for Occupational Exposure to Crystalline 
Silica should be consulted for more detailed information. 

PEL- OSHA Permissible Exposure Limit. 
TLV- American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value. 
~A - 8 hour time weighted average 

Note: The Pennissible Exposure Limits (PEL) reported above are the pre- 1989 limits that were reinstated by OSHA June 30, 1993 
following a decision by the United States Circuit Court of Appeals for the 11th Circuit. Federal OSHA is now enforcing thes~ gELs. 
More restrictive exposure limits may be enforced by some other jurisdictions. 

A Wholly Cr1med Subs1d1ary ot AMCOL International @ Printed on recycled paP< 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Drive • Arlington Heights. IL 60004-1440 • USA 
(847) 392-5800 • Fax (847) 506-6150 
http://WWN.cetco.com 

PRODUCT NAME: PUREGOLD GROUT 

101 I 69903 
Page 2 of 5 

Section II HAZARDOUS INGREDIENTS/IDENTITY INFORMATION CONT. 

PRODUCT IDENTIFICATION: 

Chemical Name: Dry Mixture of Inorganic Mineral Compounds. 

NFP AIHMIS: Health- 2, Fire - 0, Reactivity- 0, Specific Hazard- See Section VI. 

Shipping Class: Not Regulated (DOT I 49CFR, IMDG, ICAO I IA T A). 

Section III PHYSICAL/CHEMICAL CHARACTERISTICS 

Boiling Point: 

Vapor Pressure (mm Hg.): 
Vapor Density (AIR= 1): 

lubility in Water: 
Appearance and Odor: 

Not Applicable. 

Not Applicable. 
Not Applicable. 
Negligible. 

Specific Gravity (HzO = 1): 

Melting Point: 
Evaporation Rate (Butyl Acetate= 1): 

Tan or beige to light gray colored powder to fine granules, odorless. 

Section IV FIRE AND EXPLOSION HAZARD DATA 

Flash Point (Method Used): Not Available. 
Flammable Limits: Not Available. LEL - NA. UEL - NA. 
Extinguishing Media: Not Applicable. 
Special Fire Fighting Procedure: Not Applicable. 

2.5 
1400°F 
Not Applicable. 

Unusual Fire/Explosion Hazards: Product may pose possible dust explosion under extremely rare circumstances or conditions. 

Section V 

Stability: 

REACTIVITY DATA 

Unstable 
Stable -X 

Conditions to Avoid - None Known. 

Incompatibility (Materials to Avoid): Powerful oxidizing agents such as fluorine, chlorine trifluoride, manganese trioxide, etc. 

Hazardous Decomposition or By-products: Silica will dissolve in hydrofluoric acid producing a corrosive gas, silicon 
tetrafluoride. 

azardous Polymerization: May Occur Conditions to A void - None Known. 
Will Not Occur - X 

A WhoHy Owned Subsidiary of AMCOL International @ Printed on recycled pap< 



~~~ 
COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Drive • Arlington Heights. IL 60004-1440 • USA 
(847) 392-5800 • Fax (847) 506-6150 
http://www.cetco.com 

101 I 69903 
Page 3 of5 

PRODUCT NAME: PUREGOLD GROUT 

Section VI HEALTH HAZARD DATA 

Route(s) of Entry: Inhalation? Yes Skin? No Ingestion? No 

Health Hazards (Acute and Chronic): 

Inhalation: Breathing silica dust may not cause noticeable injury or illness even though permanent lung damage may be 
occurring. Inhalation of dust may have the following serious chronic health effects: 

Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a progressive, disabling and sometimes-fatal 
lung disease called silicosis. Symptoms include cough, shortness of breath, wheezing, non-specific chest illness and reduced 
pulmonary function. Smoking exacerbates this disease. Individuals with silicosis are predisposed to develop tuberculosis. 

Cancer Status: The International Agency for Research on Cancer has determined that crystalline silica inhaled in the form 
of artz or cristobalite from occupational sources is carcino enic to humans (Group 1 - carcinogenic to humans). Refer to 

h · · · i t i · (published m June 1997) in conjunction with the use of 
these 
materials. The National Toxicology Program classifies respirable crystalline silica as "reasonably anticipated to be a 
carcinogen". For further information ~ "Adverse effects of Crystalline Silica Exposure" published by the American 
Thoracic Society Medical Section of the American Lung Association, American Journal of Respiratory and Critical Care 
Medicine, Volume 155, page 761-765, 1997. 

'ber Data with Possible Relevance to Human Health: The small quantities of crystalline silica (quartz) found in this Qroduct are, 
.. der nonnal conditions, naturally coated with an unremovable layer of amorphous silica and/or bentonite clay. IARC (Vol. 68, 

1997 •. pg_ 191-192) has stated that crystalline silica (quartz) can differ in toxicity depending on the minerals with which it is 
"Jmbmed, citing studies in IARC (Vol. 42, 1987 pg. 86) which stated that the toxic effect of crystalline silica (quartz) is reduced by 

.ue "protective effect. ... due mainly to clay minerals ... ". 

Carcinogenicity: NTP? No IARC Monographs? Yes OSHA Regulated? No 

./ 
Signs and Symptoms of Exposure: Excessive inhalation of generated dust may result in shortness of breath and reduced pulmonary 
function. 

Medical Conditions Generally Aggravated by Exposure: Individuals with respiratory disease, including but not limited to, asthma 
and bronchitis, or subject to eye irritation should not be exposed to respirable crystalline silica (quartz) dust. 

Emergency and First Aid Procedures: 
Eyes & Skin: Flush with water. 
Gross Inhalation of Dust: Remove to fresh air; give oxygen or artificial respiration if necessary; seek medical attention. 
Ingestion: If large amounts are swallow~d, get immediate medical attention. 

Section VII PRECAUTIONS FOR SAFE HANDLING AND USE 

Steps to be Taken in Case Material is Released or Spilled: Vacuum if possible to avoid generating airborne dust. Avoid breathing 
dust. Wear an approved respirator. Avoid adding water; product will become slippery when wet. 

Waste Disposal Method: Bury in an approved sanitary landfill, in accordance with federal, state and local regulations. 

- recautions to Be Taken in Handling and Storing: Avoid breathing dust, use NIOSHIMSHA approved respirator where TL V 
1imits for Crystalline Silica may be exceeded. 

Other Precautions: Slippery when wet. 

A Wholly Owned Subsidiary of AMCOL lniErnahonal "" ~~ Printed on recycled paper. 



COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Drive • Arlington Heights. IL 60004-1440 • USA 

PRODUCT NAME: PUREGOLD GROUT 

Section VIII CONTROL MEASURES 

{847) 392-5800 • Fax (847} 506-6150 
http://wwwcetco.com 
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Respiratory Protection: Use appropriate respiratory protection for respirable particulate based on consideration of airborne 
workplace concentration and duration of exposure arising from intended end use. Refer to the most recent standards of ANSI (z88.2) 
OSHA (29 CFR 1910.134), MSHA (30 CFR Parts 56 and 57) and NIOSH Respirator Decision Logic. 

Ventilation: Use local exhaust as required to maintain exposures below applicable occupational exposure limits (See Section If). 
See also ACGIH "Industrial Ventilation- A Manual for Recommend Practice", (current edition). 

Protective Gloves: Not Required. 

Eye Protection: Recommended. 

Other Protective Clothing or Equipment: None. 

Work/Hygienic Practices: Use good housekeeping practices. 

ction IX REGULATORY INFORMATION 

.ARA 311/312: Hazard Categories for SARA Section 311/312 Reporting: Cluonic Health 
SARA 3U: This product contains the following chemicals subject to annual release reporting requirements under the SARA section 
313 (40 CFR 372): None 

CERCLA section 103 Reportable Quantity: None 
j 

California Proposition 65: This product contains the following substances known to the state of California to cause cancer and/or 
reprodu_ctive harm: This product contains crystalline silica (respirable); however. the user should note that the sma/1 quantities of 
crystal/me silica (quartz) found in this product are, under normal conditions. naturally coated with an unremovable lay_er of 
amorphous silica and/or bentonite clay. /ARC (Vol. 68, /997, pg. 191-192) has stated that crystalline silica (quartz) can differ in 
toxicity depending on the minerals with which it is combined. Citing studies in !ARC (Vol. 42, 1987, p. 86) which stated that the toxic 
effect of crystalline silica (quartz) is reduced by the "protective effect .... due mainly to clay minerals ... ". 

Toxic Substances Control Act: All of the components of this product are listed on the EPA TSCA Inventory or are exempt from 
notification requirements. 

Canadian Environmental Protection Act; All the components of this product are listed on the Canadian Domestic Substances List 
or exempt from notification requirements. . 

European Inveotofn of Commercial Chemical Substances: All the components of this product are listed on the EINECS Inventory 
or exempt from noti 1cation reguirements. (The EINECS number for Quartz: 231-545-5) 

~~~~~==~ e~:::~tg ltffl:~~a ~!t:&~~~~i:!;; H~4~~~22 
Japan MITI; All the components of this product are existing chemical substances as defmed in the Chemical Substance Control Law. 

Au~trali_an Inventory of Chemical Substances: All the components of this product are listed on the AICS Inventory or exempt from 
notification requirements. · 

CJpadlan WBMIS Classification; Class D, Division 2, Subdivision A (Very Toxic Material causing other Toxic Effects) 

.F-+PA Hazard Rat!n&i Health: 2 Fire: 0 Reactivity: 0 
uMIS Hazard Ratio&: Health: * Fire: 0 Reactivity: 0 

*Warning - Chronic health effect possible - inhalation of silica dust may cause lung injury/disease (silicosis). Take approJ'liate 
measures to avoid breathing dust. See Section II. 

A Wholly Owned Subsidiary of AMCOL lnternatoonal G'· <!c9 Printed on recycled paper. 
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PRODUCT NAME: PUREGOLD GROUT 

Section IX 

REFERENCES: 

REGULATORY INFORMATION CONT. 

Registry for Toxic Effects of Chemical Substances (RTECS), 1995. 

Patty's Industrial Hygiene and Toxicology. 

NTP Seventh Annual Report on Carcinogens, 1994. 

IARC Monograph Volume 68, Silica, Some Silicates and Organic Fibers, 1997. 

The information herein has been compiled from sources believed to be reliable and is accurate to the best of 
our knowledge. However, CETCO cannot give any guarantees regarding information from other sources, 

and expressly does not make any warranties, nor assumes any liability, for its use. 

j 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

TECHNICAL DATA SHEET 

PureGold® Medium Chips 

@ 
Description: PureGold Chips are natural sodium bentonite screened to 

1/4" to 3/8" in size. 

Recommended Use: For sealing shallow boreholes, decommissioning wells, 
providing an interface between bentonite grouts and cement 
and as a backfill for grounding rod installations. 

Characteristics: • Chemically stable - results from TCLP Metals Analysis are 

Mixing and- · 
Application: 

Hole Dia. (ln.) 
Approximate 
Lbs. 
Chips/Linear 
Foot 

Bulk Density: 
Packaging: 

below RCRA limits for hazardous constituents 
• Provides a high solids clay seal 
• Prevents infiltration of surface contamination 
• Provides a permanent flexible seal 
• Can be used to seal abandoned boreholes, conductor pipe 

and seismic shot holes 
• Forms a low resistivity contact to grounding rods 

Bagged material should be screened of fines before placement. 
Pour PureGold Chips slowly down hole to prevent bridging or 
binding in the unsaturated zone, water should be added at 
two foot intervals to assure adequate hydration. 

Application Matrix 

2 4 6 8 10 12 14 
2 6 14 25 38 55 75 

69.25 Jbs.lfe 
50 lb. multi-wall, water-resistant bags, 48 bags per pallet. All 
pallets are shrinkwrapped. 

1350 W. Shure Drive • Arlington Heights, Illinois 60004-1440 • (847) 392-5800 • FAX (847) 506-6150 
A wholly owned subsidiary of AMCOL International 

The information and data contained herein are believed to be accurate and reliable. CETCO makes no warranty of any kind and accepts no 
responsibility for the results obtained through application of this information. 

CET-2001 



COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Drive • Arlington Heights, fl 60004-1440 • USA 

-~RIAL SAFETY DATA SHEET May be used to comply with OS«4~~Jf#Afi~oij~~'UrWc~ii16R Standard, 29 CFR 1910.1200. 
Standard must be consulted for specific requirements. 

PRODUCT NAME: PUREGOLD MEDIUM CIDPS 

Section I MANUFACTURER'S INFORMATION 

MANUFACTURER'S NAME & ADDRESS: 

540 19/54019 
Page 1 of 5 

CETCO- Drilling Products Group 
1350 West Shure Drive 
Arlington Heights, IL 60004 

Telephone Number: 847-392-5800 E-mail: www.cetco.com 
EMERGENCY CONTACT: CHEMTREC 800-424-9300 
Date Prepared: February 23, 1999 

Section II HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

HAZARDOUS COMPONENTS: Other Limits % 
(Specific ChemicaUdentity: Common Names(s)) OSHA PEL ACGlliTLV Recommended (optional) 

Crystalline Quartz CAS# 14808-60-7 

Respirable Crystalline Quartz 
Present (TWA) 
Proposed (TWA) 

Nuisance Dust: 
Respirable 

Total Dust 

0.1 mg/m 
3 

Smglm 

15 mg/m 

3 
0.1 mg/m 

50.0 ug/m3 

J 

) 

3 
Smglm 

3 
10 mglm 

• <6% 

NIOSH <2% 
50 ug/m 

3 

.) 

* WARNING: Thisfroduct contains a sma11 amount of crystalline silica, which may cause delayed respiratory disease if inhaled over 
a prolonged period o time. A void breathing dust Use NIOSHIMSHA approved respirator where TL V for crystalline silica (Quartz) 
may be exceeded. IARC Monographs on the evaluation of the Carcinogenic Risk of Chemicals to Humans (volwne 68, 1997) 
concludes that crystalline silica is carcinogenic to humans in the form of quartz. IARC classification I. 

The small quantities of crystalline silica (quartz) found in this product are, under normal conditions, naturally coated with an 
unremovable layer of amorphous silica andfor bentonite clay. IARC (vol. 68, 1997, pg. 191-192) has stated that crystalline silica 
(quartz) can differ in toxicity depending on the minerals with which it is combined, citing studies in IAR.C (vol. 42, 1987, p. 86) which 
stated that the toxic effect of crystalline silica (quartz) is reduced by the "protective effect...due mainly to clay minerals ... " 

National Institute for Occupational Safety and Health (NIOSH) has recommended that the permissible exposure limit be changed to 50 

micrograms respirable free silica per cubic meter of air (0.05 mg/ m3 
> as determined by a full shift sample up to a 10 hour working 

day, 40 hours per week. ~: 1974 NIOSH criteria for a recommended Standard for Occupational Exposure to Crystalline Silica 
should be consulted for more detailed information. 

PEL - OSHA Permissible Exposure Limit. 
TLV- American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value. 
TWA - 8 hour time weighted average 

Note: The Permissible Exposure Limits (PEL) reported above are the pre- 1989 limits that were reinstated by OSHA June 30, 1993 
following a decision by the U~ted States Circuit Court of Appeals for the 11th Circuit. Federal OSHA is now enforcing these PELs. 

(ore restrictive exposure limits may be enforced by some other jurisdictions. 

A Wholly Owned Subsidiary of AMCOL lntemalional @ . Prlnlotd on recycled paper. 
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Section II HAZARDOUS INGREDIENTS/IDENTITY INFORMATION CONT. 

PRODUCT IDENTIF1CATION: 
Chemical Name: 
NFPA/HMIS: 
DOT Class: 

Section III 

Boiling Point 

Dry Mixture of Clay Silicate Compounds. 
Health - 2, Fire - 0, Reactivity - 0, Specific Hazard - See Section VI 
Not Regulated (49 CFR I IMDG) 

PHYSICAL/CHEMICAL CHARACTERISTICS 

- Not Applicable Specific Gravity (H20 = 1) - 2.5 

Vapor Pressure (mrn Hg.) 
Vapor Density (AIR= 1) 
Solubility in Water 
Appearance and Odor 

- Not Applicable 
- Not Applicable 

Melting Point - Not Applicable 
Evaporation Rate (Butyl Acetate= 1) -Not Applicable 

- Negligible 
- Pale gray to buff chips, odorless. 

Section IV FIRE AND EXPLOSION HAZARD DATA 

~ .... h Point (Method Used) 
Flammable Limits 
Extinguishing Media 
Special Fire Fighting Procedures 
Unusual Fire/Explosion Hazards 

- Not Available 
-Not Available 
- Not Applicable 
-Not Applicable 
-Not Applicable 

Section V REACTIVITY DATA 

Stability Unstable -
Stable -X 

LEL- NA VEL- NA 

j 

Conditions to A void - None Known 

Incompatibility (Materials to Avoid) -Powerful oxidizing agents such as fluorine, chlorine trifluoride, manganese trioxide, etc. 

Hazardous Decomposition or By-products - Silica will dissolve in hydrofluoric acid producing a corrosive gas, silicon tetrafluoride. 

Hazardous Polymerization May Occur Conditions to A void - None Known 
Will Not Occur - X 

A Wholly Owned Subsidiary ol AMCOL ln1ema1ional @. _Prin1ed on recycled paper. 
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Section VI HEALTH HAZARD DATA 
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Route(s) of Entry: Inhalation? Yes Skin? No Ingestion? No 

Health Hazards (Acute and Chronic): 
Inhalation: Breathing silica dust may not cause noticeable injury or illness even though permanent lung damage may be 
occurring. Inhalation of dust may have the following serious chronic health effects: 

Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a progressive, disabling and sometimes-fatal 
lung disease called silicosis. Symptoms include cough, shortness of breath, wheezing, non-specific chest illness and reduced 
pulmonary function. Smoking exacerbates this disease. Individuals with silicosis are predisposed to develop tuberculosis. 

Cancer Status: The International Agency for Research on Cancer has determined that crystalline silica inhaled in the form of 
uartz or cristobalite from occupational sources is carcinogenic to humans (Group l - carcinogenic to humans). Refer to 

· · · · t · · (published in June I997) in conjunction with the use of these 

materials. The National Toxicology Program classifies respirable crystalline silica as "reasonably anticipated to be a 
· carcinogen". For further information ~ "Adverse effects of Crystalline Silica Exposure" published by the American 

Thoracic .Society Medical Section of the American Lung Association, American Journal of Respiratory and Critical Care 
Medicine, Volume 155, page 761-765, 1997. 

Other Data with Possible Relevance to Human Health: 
The small quantities of crystalline silica (quartz) found in this product are, under normal conditions, naturally coated with an 
unremovable layer of amorphous silica and/or bentonite clay. IARC (Vol. 68, 1997, pp. 191-192) has stated that crystalline 
silica (quartz) can differ in toxicity depending on the minerals with which it is combined, citing studies in IARC (Vol. 42, 
1987 pg. 86) which stated that the toxic effect of crystalline silica (quartz) is reduced by the "protective effect.... due mainly to 
clay rrunerafs ... ". 

Carcinogenicity: NTP? No IARC Monographs? Yes OSHA Regulated? No 

Signs and Symptoms of Exposure: .J 
Excessive inhalation of generated dust may result in shortness of breath and reduced pulmonary function. 

Medical Conditions Generally Aggravated by Exposure: 
Individuals with respiratory disease, including but not limited to, asthma and bronchitis, or subject to eye irritation should not 
be exposed to respirable crystalline silica (quartz) dust. 

Emergency and First Aid Procedures: 
Eyes & Skin: Flush with water. 
Gross Inhalation of Dust: Remove to fresh air; give oxygen or artificial respiration if necessary; seek medica! attention. 
Ingestion: If large amounts are swallowed •. get immediate medical attention. 

Section VII PRECAUTIONS FOR SAFE HANDLING AND USE 

Steps to be Taken in Case Material is Released or Spilled: Vacuum ifpossible to avoid generating airborne dust. Avoid breathing 
dust Wear an approved respirator. Avoid adding water; product will become slippery when wet. 
Waste Disposal Method: Bury in an approved sanitary landfill, in accordance with federal, state and local regulations. 
Precautions to Be Taken in Handling and Storing: Avoid breathing dust, use NIOSHIMSHA approved respirator where TLV limits 
for Crystalline Silica may be exceeded. 
Other Precautions: Slippery yvben wet. 

A Wholly Owned Subsidiary of AMCOLinlernalional @ . Printed on recycled paper. 
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1 ~.JDUCT NAME: PUREGOLD MEDIUM CIDPS 

Section VIII CONTROL MEASURES 

Respiratory Protection: Use appropriate respiratory protection for respirable particulate based on consideration of airborne workplace 
concentration and duration of exposure arising from intended end use. Refer to the most recent standards of ANSI (z88.2) OSHA (29 
CFR 1910.134), MSHA (30 CFR Parts 56 and 57) and NIOSH Respirator Decision Logic. 

Ventilation: Use local exhaust as required to maintain exposures below applicable occupational exposure limits (See Section II). 
See also ACGIH "Industrial Ventilation- A Manual for Recommend Practice", (current edition). 

Protective Gloves -Not Required 
Eye Protection - Recommended 

Other Protective Clothing or Equipment - None 
Work/Hygienic Practices - Use good housekeeping practices. 

Section IX REGULATORY INFORMATION 

SARA 3117312: Hazard Categones for SARA Section 3111312 Reportmg: Chrome Health 

SARA 313: This product contains the following chemicals subject to annual release reporting requirements under the SARA section 
~ '3 (40 CFR 372): None 

CLA section 103 Reportable Quantity: None 

California Proposition 65; This product contains the following substances known to the state of California to cause cancer and/or 
reproductive harm: This product contains crystalline silica (respirable); however. the user should note that the small quantities of 
crystalline silica (quartz) found in this product are, under normal conditions, naturally coated with an unremovable lay_er of 
amorphous silica and/or bentonite clay. /ARC (Vol. 68, 1997, pg. 191-192) has stated-that crystalline silica (quartz) can differ in 
toxicity depending on the minerals with which it is combined. Citing studies in !ARC (Vol. 42, 1987, R· 86) which stated that the toxic 
effect of crystalline silica (quartz) is reduced by the "protective effect .... due mainly to clay minerals ... '. 

Toxic Substances Control Act; All of the components of this product are listed on the EPA TSCA Inventory or are exempt from 
notification requirements. 

European lnventolTI of Commercial Chemical Substances; All the components of this product are listed on the EINECS Inventory 
or exempt from noti 1cation requirements. (The EINECS number for Quartz: 231-545-5) 

Canadian EnvjronmentaJ Protection Act; AJI the components of this product are listed on the Canadian Domestic Substances List or 
exempt from notification requirements. 

Japan MJTI; All the components of this product are existing chemical substances as defined in the Chemical Substance Control Law. 

Australian Inventory of Chemical Substances; All the components of this product are listed on the AICS Inventory or exempt from 
notification requirements. 

Canadian WHMJS Classification; Class D, Division 2, Subdivision A (Very Toxic Material causing other Toxic Effects) 

European Community Labelim: Classification; Harmful (Xn) 

European Community Risk and Safety Phrases; R40, R48, S22 

NF-+PA Hazard Ratin2; 

HMIS Hazard Ratin2; 

Health: 1 

H.ealth: • 

Fire: 0 

Fire: 0 

Reactivity: 0 

Reactivity: 0 

rning - Chronic health effect possible - inhalation of silica dust may cause lung injury/disease (silicosis). Take appropriate 
1. .mres to avoid breathing dust. See Section II. --

A Wholly Owned Subsidiary of At.ICOL International @ Printed on recycled paper. 
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PRODUCT NAME: PUREGOLD MEDIUM CIDPS 

Section IX 

References; 

REGULATORY INFORMATION CONT. 

Registry for Toxic Effects of Chemical Substances (RTECS), 1995 
Patty's Industrial Hygiene and Toxicology 
NTP Seventh Annual Report on Carcinogens, 1994 
!ARC Monograph Volume 68, Silica, Some Silicates and Organic Fibers, 1997 

The information herein has been compiled from sources believed to be reliable and is accurate to the best of 
·tr knowledge. However, CETCO cannot give any guarantees regarding information from other sources, and 

expressly does not make any warranties, nor assumes any liability, for its use. 

_J 
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APPENDIX E 

Blower Shed Concrete Testing Results 



Great Lakes Soil & Environmental Consultants, Inc. 
333 Shore Drive, Burr Ridge, IL 60521 Ph: (630) 321-0944 Fax: (630) 321-0945 

Project ACS Superfund Site-Field and Laboratory Testing Services 

Client Montgomery Watson Harza, Attn: Travis Klingforth 

FileNo. 2205 I Set No. I 1 I Report Print Date I 
Specifications I 

Mix Design# 

Strength Spec. 4000 psi at 28 Days 

Slump Range From to inches 

Air Content Range From to % 

Supplier & Sub Information 

Concrete Subcontractor 

Concrete Supplier 

Field Test Data I 
Field Test Date: 9/6/01 Time Tested: 

Location of Use: 

Truck No. Ambient Temperature 

Ticket No. Concrete Temperature 

Load Size, cu. Yd. Final Slump 

Final Air Content 

Laboratory Test Data 

Date Received: 91812001 

Lab Number 15591 15592 15593 

Specimen Area, ln2 28.29 28.29 28.29 

Specimen Age 4 14 28 

Test Date 9/10/2001 9/20/2001 10/4/2001 

Tested By JM JM JM 

Actual Strength, psi 3054 3579 4706 

Type of Failure Shear Shear Shear 

Test Result N/A Pass Pass 

Mlscel/eneous Information 

Equipment Serial# TMI 15096 

10/4/2001 

CONCRETE CYLINDER 
COMPRESSIVE STRENGTH 

TEST REPORT 

I QcBy I SB 

Field Testing By: Cont. 

OF 

OF 

ln. 

% 

No. of Specimens: 3 

I 



APPENDIXF 

As-Built Drawings 



American Chemical 
OHsite E pansion 

Griffith, Indiana 

00/ ~a&t C/f(aia cftwet 

cJI''tfjftth, ffd/ ~63 /9 
2/9-92~-7520 

www.austgen.com 
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Terminal 
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1 Pole Breaker 
10 Amps 
CB1 

Power Loss 
CR1 

24 VDC Power Supply 
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Power Loss 

Power Loss 
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r---------------, 
I SEE SHEET 15 L _____________ _j 

CONDENSATE TANK 
PUMP RUNNING 

r----------[~3~J--------1~~-------L~I:1~.0~/~1~~~~ 

CONDENSATE TANK 
PUMP IN AUTO 

~------f-331------;: 1-------1 1:1.0/2 

CONDENSATE TANK 
BLOWER RUNNING 

~------IL~~Jr------~~~-------1jl~:,~.oz;3[}-tLQ~ 

CONDENSATE TANK 
BLOWER IN AUTO 

~---------L~3~Jr------~~~-----~jr~:1~.ot/4~-kLQ~ 

EAST EXTRACTION WELLS 
PUMP RUNNING 

~--------~L~_3 __ _r----~~~--------1[1~:1~.o~;~s~-k~~ 

EAST EXTRACTION WELLS 
PUMP IN AUTO 

~------~~~~------~~~-------L-~1:~1~.~0~/~60~~~ 

WEST EXTRACTION WELLS 
PUMP RUNNING 

r----------{=13C}----------l: 1------~ 1: 1.o;1 l-'u....r.......l>4-l.-{ 
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N 

N 

Terminals Legend 
c;;#ujlgen ~Uo- ffnc. 

Terminal Reference Tag 

8 ------c:::::J- PLC-1/0 oO/ ~~ c1(£Un eft-ted 

~ ~ clY-#fltA, §#~63/9 
llo\Tt: 

3 

WEST EXTRACTION WELLS 
PUMP IN AUTO 

~-------~(~}3~~~------~~------~LI~:1~.o~/8~~~~ 

r-------------, 
I SEE SHEET 16-2 
L _____________ _j 

r-------------, 
I SEE SHEET 16-2 L _____________ _j 

r-------------, 
I SEE SHEET 16-2 
L _____________ _j 

r-------------, 
I SEE SHEET 16-2 
L _____________ _j 

DILUTION AIR VALVE 
OPEN POSmON 

~----~ 1-----------11:1.0/14 ~.....,.,__._=-{ .__ __ 
3 

DILUTION AIR VALVE 
CLOSED POSmON 

j--------t~3~_r-----~~------Gik1:1~.o~;~,s~~~~ 

3 
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CONDENSATE TANK 
3 HIGH-HIGH LEVEL 

109 

INPUT 1 

129 

CONDENSATE TANK 
HIGH LEVEL 

110 

INPUT 2 

130 

INPUT 1 

131 

INPUT 2 

132 
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Terminal Reference Tag 

8 ---c::J-- PLC-1/0 

~ ~ 

GHG 122 31 21 D 1 003 
Crouse-Hinds 

X '!I 

120VAC 

3 

GHG 122 3121 D 1003 
.-----,Crouse-Hinds 'f---"~D--+-

X') 

120VAC 

~uJ/gen ~w ffRC. 
oO/ CaJt cKam cftwet 
'*:fffith, §o1/~63/9 

OUTPUT1 

OUTPUT 2 

OUTPUT 1 

OUTPUT 2 
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N 
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Terminal 
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~ 

PLC-FAJL 

c 201 

c 202 

0:2.0/0 

PLC-FAIL 
CR2 

0:2.0/1 

CONDENSATE TANK 
TANK RUN COMMAND 

II 

0:2.0/2 

BLOWER RUN COMMAND 
CONDENSATE TANK 

II 

0:2.0/3 

EAST EXTRACTION WEUS 
PUMP RUN COMMAND 

c 203 II 

Terminals Legend 

Reference Tog 

-c=J- PLC-1/0 

~ 

N 

PLC-FAIL 

221 
: TO MOTOR STARTER 

222 
:TO MOTOR STARTER 

223 
:TO MOTOR STARTER 

N 

~uJ!gea ~Ue- .ff.ac. 

oOI ~~ C/ltain cfUeet 
clJ'o/fttA, ffo¥~6319 

3 N 

>----1 0:2.0/4 1----------loL..~UL{....__ __ _.. 

WEST EXTRACTION PUMP 
PUMP RUN COMMAND 

r---i 204 1-------11 t-1 ---i_(Y_E22~Q_j~t--.... : 
~'------J TO MOTOR STARTER 

DILUTION AIR VALVE OPEN 

0:2.0/5 

VALVE LOCATED 

CR6 IN BLOWER BLDG 

205 225 

DILUTION AJR VALVE CLOSE 

0:2.0/6 

CR7 

206 

Spare 

0:2.0/7 

3 
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DILUTION AIR 

300 ~ + 

-
1_ 320 

-=1 Tope shield this -.-- end. 

SOIL VAPOR FLOW 
WEllS SVE 1-6 

J 301 
+ I 

-
1 321 

-.l. Tope shield this 

----- end. 

SOIL VAPOR 
COMBINED FLOW 

J 
+ 302 

) -
322 1 

-4- Tope shield this -- end. 

CONDENSATE TANK 
BLOWER FLOW 

+ 
303 

-
; 323 

-b Tope shield this -_'- end. 

3 
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Terminals Legend 

Terminal Reference Tog 

0 -c:::J- PLC-1/0 

~ ~ 

+24 we 

N 3 

PLC SLOT 3 

4-20 mo 
Isolator CHO+ 

1:3.0+ 

1:~ 0 
CHO-

1:3.0-
1\1\1\ 

Use Beldon J8760 
For Field rring 

4-20 mo 
Isolator CH1+ 

1:3.1+ 

1: .1 
CH1-

1:3.1-
""' Use Beldon J8760 

For Field rring 

4-20 mo 
Isolator CH2+ 

1:3.2+ 

1:.: 2 
CH2-

1:3.2-
""" Use Beldon J8760 

for Field rring 

4-20 mo 
Isolator CH3+ 

1:3.3+ 

1:~ 3 
CH3-

1:3.3-
'"'" Use BeldonJ8760 

For Field rring 

> > 

N 

c;;#tulgen ~Ue S'RC. 
<YO/ Ca&t oKrdn cfhed 
clY:fffith, ffCYV ~63/9 

DIITt IICVUlON 

SOIL VAPOR 
WELLS 7-12 

SPARE 

-

IT Of1l 

-

304 

324 

Tope shield this 
end. 

1:3.5+ 

-4-20 mo 
Isolator 1:3.4+ 

Use Beldon 1~760 
For Field wfrrng 

CH4+ 

CH5+ 

CHS

~1:3~.55--~------------------~ 
Tope shield this 
end. 

+ 

Tope shield this 
end. 

Use Beldon #8760 
For Field wfring 

4-20 rna 
Isolator 

1:3.7+ 

1:3.7-

Use BeldonJ8760 
For Field 1ring 

Panel SVE 

CH7+ 

CH7-
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Nlpec:o Service 
48o voc, 3 Ph, 4-W'ore 

--;-, 
CABINET I • NOTE: l.OCATED IN FID..D AT SERIIICE DROP 

MCC - GASKETED CABINETS WITH FLOOR PANELS 

400 A 

480 VK;, 3 PH 

r- --, r- --, .- --, 
I 20A I I 20A I I 20AI 
I I Contactor I I I I 
I 1120 VAC I I I I 
I 

Seperate 
I I I I I Source. 

L- _J 1._ __j L- __j 

T-1 

20A 
SENSORS 

3 LSL-201 

HEATING SYS 
5 LIGHTING 

4.4 A 
7 UGHllNG 

9 SPARE 

II SPARE 

13 SPARE 

15 

IIE-204 

17 

19 SPARE 

21 SPARE 

23 SPARE 

25 SPARE 

27 SPARE 

211 SPARE 

CXuJigen ~Uo ffnc. 
PLC-1/0 oO/ 0ut cKain cYtwa 

c:JVo/fltA §CIV~63/9 DoT[ IIEY:liDN 

480 VK; PRI 
25 KVA 
240/120 VN:; SEC 

240/120 VK; 
100A 

I 

I 
I 
I 
I 
L-

-, 
rot. I 

I eo ~mp 
1 eontactor 

I 
_J 

0 NOTE: All. BREAKERS BOLT IN TYPE 

2 

4 

II 

8 

10 

12 

14 

111 

18 

20 

22 

24 

211 

28 

30 

20A 
INDOOR RECEPTACLES 

OUTDOOR RECEPTACLES 

PST-202 

PE/PI 243 - 245 

HAl. HEATER 

NON-HAl HEATER 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

Panel SVE 
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Ertroction 
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VALVE ACTUATORS DESIGNATIONS 
~ loiCJLMDI. J'll[GIIA TED 70 IIDIOl[ COffl!Qlllt) 

lfSA 5-5.1 S£Cli(W e.J NfD 5-S.J S£C'IICW 4) 

~ HAND OPERA TED BLOCK VAL 't£ 
(E:XAJ.IPLE: BALL VAL\>£) 

-L SOI.£NOID OPERA TED VAL 't£ 

-L PISTON ACTUATED BLOCK VAL\>£ 
(EXAMPLE: BAU VAL\>£) 

~ DIAPHRAGM OPERA TED 
CONTROL VAL\>£ 

____£_ J.IOTOR OPERATED CONTROL VAL\>£ 
(DCAIJPL£: BALL VAL\>£) 

--*- HAND ACTUATED CONTROL VAL\>£ 
(DCAIJPL£: GATE VAL 't£) 

---t:J-- PIPE MOUNTED DE\IICE: 
(DCAIJPLE: FLOW METER) 

LOCAL CONTROL VALVE 
DESIGNATIONS 

(FED IICUI!tl), LOCAL CON~ 

BACK PRESSURE: REGULA TOR 
SELF-CONTAINED 

PRESSURE RE:DUONG REGULA TOR 
SCLF-CONTAJNE:D 

BACK PRESSURE: VALVE 
M7H PIPE TAP 

PRESSURE REOUONG VALVE 
M7H PIPE: TAP 

8 
D 
0 
~ 
~ 
0 
EJ 
EJ 
0 

COMPUTER CONTROL 
SYSTEM SYMBOLS 

(ANSI/ISA 5-5.J SEC'IICH 4) 

COJ.IPUTER 1/0 INTERFACE OR COIJPONE:NT TAG 
NOT NORJ.IAU. Y .ACCESS£0 BY OPERA TOR 

XX • 01 - DIGITAL IHPIIT 
• 00 - DIGITAL CJ4J7PIJT 
• PO - ~ CJ4J7PIJT 
• N - ANALOG IHPIIT 
• AO - AHALOG CJ4J7PIJT 
• 5I - SDIIAL IHPIIT 
• !Ia)- f/IHARY c:oom OICIT 
• sn - SIART ll'!AHSMTlDI IHPIIT 
• SP - SCADA H'IJT SCTPOIHT 
• PfJ - SCADA IHPIIT DINA£ 
• 7R - SCADA 7R0C1 / £LAPS£ 1IW£ 
• IS - I'ITRIHSICNJ. Y !iAn" 8ARRIER 

DISTRIBUTED CONTROL/SHARE:D DISPLAY 
NORWALL Y ACCESSIBL£ TO OPERA TOR 

DISTRIBUTED CONTROl/SHARE:D DISPLAY 
NOT NORM AU. Y ACCESSIBLE TO OPERA TOR 

COAIPIDC COMPUTER LOGIC 

INTERLOCK LOGIC - WHE:R£ n • 
INTERLOCK NUWBER 
(UNIOOE: FOR PLANT) 

PROGRAMMABLE LOGIC CONTROLLER 
Dl, DO, AI, AO 

PO~ CONTACTOR 

MOTOR STARTER 

MOTOR STARTER AUX. 

WOTOR 

INSTRUMENT UNE SYMBOLS 
c.-flSA 5-41 m:.R ~ 

.A. ANALOG INPUT 

• ANALOG OUTPUT 

- - - - £1.£CTRICAL SIGNAL 

A 

v 

SOFTWARE CONNECnON 

DIGITAL INPUT 

DIGITAL OOTPUT 

nECTROAIAGNEnC OR SONIC SIGNAL 
(GUIDED SYSTEM) 

MRED DATA UNK OR FJElD BUS/ CAT .5 ETHERNET 

~ FIBRE OPnC DATA UNK OR FinD BUS 

111111111111111111 \1RTUAL DATA UHK SHOMN FOR a.ARITY 

~a-5/gen ~'tie ffao. 
flO/ ~~ CYKtdn cftteet 
'*:fffi~h, ffoY ~6319 

INSTRUMENTATION SYMBOlS 
(ANSI,/tSA 5-5.1 S£C110N 8.J) 

0 
e 
e 
00 
e 
e 
e 
e 
:0: 
®XXX 

FinD J.IOUNTED INSTRUJ.fE:NT 

PANEl. FRONT MOUNTED INSTRUWE:HT 

PANEl. BACK J.IOUNTED INSTRUWE:NT 

DUAL F'UNCnON OR INTEGRAL.L Y 
WOONTED FinD INSTRUWE:NT 

lOCAL PANeL MOUNTED INSTRUWE:HT 
(AUXIUARY) 

LOCAL PANeL BACK WOUHTED INSTRUWE:HT 
(AUXIUARY) 

VARIABI..£ SPEro CONTROL 

E:DOY CURRE:HT DRIVE 

PILOT UGHT 

HAND SMTOi F'UHCnONAL DE:SIGHA nON 
lClOC • ~ - HAHO,AlfT /AIITCIIA liC 

• OCA- OPDI/UOSED/AUTtloiAliC 
• .IDA - JOG ON,AlfT/AUJtWAliC 
• HOlt - HAHO,AlfT /IIDI01E 
• OC - OPDI/UOSED 
• OCO - OPDI/UOS£/WIEIILOCX CMJII)[ 
• HO - HAHO,AlfT 
• FOR - FORWNfD,AlfT jff£VlJfS£ 
• PfJ - STAIIT/STCP PUSH IUTitJN 
• Ut - LOCAL,/tiDH)'IE SWTCH 

INSTRUMENT SUPPLY & VALVE 
POSITION ABBREVIATIONS 

c-.,. s-&1 so:.. u:l 

lA - IHSTRUAIE:HT AIR SUPPLY 

PA - PI..AHT AIR SUPPLY 

ES - £1.£CTRICAI.. SUPPLY 

GS - GAS SUPPLY 

HS - HYDRAULIC SUPPLY 

NS - NITROGEN SUPPLY 

SS - STE.W SUPPLY 

WS - WATER SUPPLY 

FC- FAIL Q.OSED 

FO - FAIL OPEN 
FL - FAIL LAST POSinON 

W - WOTOR STARTER 
WS - STARTER AUX. CONTACTS 

HO - HORAIAL.L Y OP£H 
HC - HORJIAL.L Y Q.OSED 
OL - OVERLOAD 

YS - VENDOR SUPPUE:D 

.INSTRUMENT LEITER DESIGNATIONS 
(ANSiftS.\ - s :u SEC'IICH 5.1) 

OCJTJVT 
FUNCliCIH 

Q.OSEI) P0511ICIH 

H 1W11 (WAMMIL Y HCH ~ IWIO 
NliAIDI) 

SCAN 

1llo1£ I!Al[ 
rY OiAHQ[ 

IIC»>ENTNIY 

0 USfJIS' OICIC[ 

p ~Qif 
VAQ.Uof 

0 OUNmTT ftm"~'IE Qlf 
JOTAUZ£ 

If IIAOIOAC'IMTY 

u IIUI. nvAIIIAII£ 

X UNQ.ASSifD X-A.IIIS 

y £\OT, STA'It 
Qlf PR£SOICE 

l POSI'IIOH 

Y-AJO$ 

Y-AJOS 

P&ID legend 

NIICA'IE 

uc:HT (PLOT) 

:::;:,;::-
OIIIFIC%-

== 

ctiN1IIQ. STA 1IDN 

USEJtS' OICliiCX 

I OPDI P0511ICIH 
~ OU!l£T 

IUL I 

- CUSTClWER: = MJNTGOMERY WATSON 

0-r SITE EXPANSION 
JOB H ISGIU: I:AAWN 8'1': CHKD flY: r'p D 8'1' 

REVISIIJI JY Cll1l Fl LE 
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Wells SVE1-6 
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Condensate 

Tonk 
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ME-208 
Thermal Oxidizer 

At GWTP 

Ethem.t Processor 

SVE PLC CONTROL PANEl. 

ME-208 
Thermal Oxidizer 

At GWTP 
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ME-208 
Thermal Oxidizer 

At GWTP 

GWTP PLC PANEL 

GWTP SCAM 
COWPI.ITER 

SVE PLC CONTROL PANEl. 

• 

P & ID 
Off Site SVE 
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APPENDIX G 

Blower Shed Equipment and Material Specifications 

• HDPE Pipe Sweeps 
• Foundation Coating 
• Structural Details 
• ISVE Blower 
• ISVE Blower Protective Coating 
• Transfer Pump 
• Entrained Water Knockout Tank 
• Filter 
• Silencers 
• Gate Valves 
• Butterfly Valves 
• Pressure and Vacuum Safety Valves 
• Flow Sensors and Gauges 
• Heating, Lighting, and Ventilation 
• Electrical Components 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

HDPE Pipe Sweeps 



12/06/02 FRI 09:46 FAX 2622554064 
--------------

~ 
.FORMAHCI; PIPE" 

go• Sweep Ells 

Size {IPS} 
Pressure ~ 

Class (~ll ~ 
2" 126 OR 11 
J• 128 OR 11 
4" 128 DR 11 
a· 128 DR 11 
a· 128 DR 11 

"- Minimum onler quanliry i$ (5). 

FORRER SUPPLY 

90° Sweep Ells 
AWWA C906-99 Available

Call for Quote 

Ust PriceA 
W!dght 

Plant 
Radius 

I I 1 (lbs.J 24" 36" 40. 60" 
-~ 

4.0 AB 
10.0 AB 

·, 

28.0 NJ 
55.0 A8 
71.0 AB 

Reference 
Code 

"F"S900" 
·F·sooo· 
"F"S900" 

. "PS900" 
"F"S900" 

• Dlmen&ioiiS Wid ~ •re llppfOlllmate and kiEifed lo d1ange. 
·Drawing No.- Cl/108650 
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Fax:972-S99-7l48 
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Sep _17 01 10:55a MWH Constructors Inc. 219-924-4561 
I • • 

C::J 
U.S.FlOClR 

~ 
U.S. FL[J[]·R·· CORPORATION 

CONCRETE SURFACE PROTECiiON SINCE 1.939 

September 14, 2001 

Mr. Lee M. Orosz 
Field Supervisor 
MONTGOMERY WATSON CONSTRUCTORS. INC. 
410 S. Colfax Street 
\piftilh, IN 46319 
219-924-4607 

Fax: 219-924-4561 

Subject: ADDENDUM TO SEPTEMBER 12, 2001 PROPOSAL 
Exterior Concrete- Field Pad 

Dear Mr. Orosz: 

Pursuant to our conversation this morning, we offer the following: 

• TI1e product specified has been proven in the laboratory and the field to perfonn as 
promoted when it is applied to "green" concrete with a minimum 48 hour cure tiane at 
60° F. Therefore, U.S. FLOOR Corporation's guarantee will cover the installation 
specified in our proJXlsal. 

• The waste residue- neutralized acid generated by the conerete surface preparation 
process will be delivered to your designated on-site personnel for disposal. 

Trusting the above meets with your approval and looking forward to supplying our material and 
services to Montgomery Watson Contractors, Inc., We are 

Very U'Uly yours, 
U.S. FLOOR11 Corporation 

Dan Moran 
President 

: www ... u·sflo·o·r.net ·. ·. . 
. ·3423: Howard str~£t~ ·.si<oki~~:-1( ·&oo7& usA . 

.. ·_{8~7_)6?,3~1QICf · Toll. F,~e!fi ·.(~)S7~1~.!;6¢(_ .. F~x .(S47).673.;.1HQ 
• • • • .. • • • • • • • • • ... :. • • - •• -· ~ •• • • • ... • • •• • _.... •• • • 0 • • ._ ·-- .' • • ., : • 
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------------··---- .... ·-·--·---·-------------· .. , ..... ________ __, 

ROCK-TRED MATERIAL SAFETY DATA SHEET 

SECTION 1 ·CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME AGUA-ROCK Clear Part-A 
IDENTIFICATION NUMBER: A111-000 DATE PRINTED: 9/17/01 
PRODUCT USE/CLASS AMINE CURING nGENT 

SUPPLIER: 
ROCK-TRED Corporation 
3415 W. Howard Str@et 
Skokie, IL 60076 

MANUFACTURER: 
ROCK-TRED Corporation 
3415 w. Howard Street 
Skokie, IL 60076 

Chemtrec: 
24 Hours 

800/424-9300 Chemtrec: 
24 Hours 

000/424-9300 

~REPARER: ROCK-TRED, FHONE: 800/762-8733, PREPARE DATE: 10/21/99 

ITEM 

01 
02 

SECTION 2 • COMPOSITIONIINFORMA TION ON INGREDIENTS 

------------ CHEMICAL NAME -------------

Tet~aethylenepentamine 

Tris-2.4.6-(dimethylaminomethyl) phenol 

CAS NUMBER 

112-57-2 
90-72-2 

---------------------- EXPOSURE LIMITS --------------------
ACGIH OSHA COMPANY 

ITEM TLV-TWA TLV-STEL PEL-TWA PEL-CEILING TLV-TWA 

01 
02 

N.E. 
N.E. 

N.E. 
N.E. 

N.E. 
N.E. 

N.E. 
N.E. 

(See Section 16 for abbreviation legend) 

SECTION 3 ·HAZARDS IDENTIFICATION 

N.E. 
N.E. 

~~· EMERGENCY OVERVIEW *•~: May cause allergic skin reaction. 

EFFECTS OF OVEREXPOSURE - EYE CONTACT: Moderate ~ye irritant. 

WT/WT \ 

<10.0 ' 
<2-0 t 

SKIN 

YES 
YES 

EFFECTS OF OVEREXPOSURE - SKIN CONTACT: May cause skin sensitization, an 
allergic reaction, which becomes evident on reexposure to this material. 
?rolonged or repeated cont~ct can result in defatting and drying of the 
skin which may r~sult in skin irritation and dermatitis (rash). 

EFf'ECTS OF OVEREXPOSURE - INHALATION: InhalaLion of vapors cause$ sld.n 

Product Code: A111-000 Product Name: AGUA-ROCK Clear Part· A Page 1 or 1 
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SECTION 3 ·HAZARDS IDENTIFICATION 

irritation of the cespir~tory tract and may cause adverse systemic effects. 

EFFECTS OF OVEREXPOSURE - INGESTION: Ingestion may cause headache, nausea, 
vomiting. 

EFFECTS OF OVEREXPOSURE - CHRONIC HAZARDS: Repeated and/or prolonged 
contact with skin may cause allergic reaction/sensitization. Repeated 
and/or prolonged exposures may result in: adverse skin effects (such as 
defatting, rash, irritation or corrosion); adverse eye effects (such as 
conjunctivitis or corneal damage) . 

PRIMARY ROUTE(S) OF ENTRY: SKIN CONTACT SKIN ABSORPTION INHALATION 
INGESTION EYE CONTACT 

SECTION 4 • FIRST AID MEASURES 

EYE CONTACT: Hold eyelids apart and immediately flush eyes with plenty of 
water for at least 15 minutes. Get medical attention. 

SKIN CONTACT: Remove product ~nd immediately flush affected ·area with 
plenty of water for 15 minut&s. Call a physician. 

INHALATION: Remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. Consult a physician. 

INGESTION: Get medical attention immediately. 

SECTION 5 • FIRE FIGHTING MEASURES 

FLASH POINT: N.A. LOWER EXPLOSIVE LIMIT: N.A. 
UPPER EXPLOSIVE LIMIT: N.A. 

AUTOIGNITION '£EMPERATURE: N.h. 

~XTINGUISHING MEDIA: ALCOHOL FOAM C02 DRY CHEMICAL WATER FOG 

UNUSUAL FIRE AND EXPLOSION HAZARDS: May generate toxic or irritating 
combustion products. 

SPECIAL FIREFIGHTING PROCEDURES: Firefighters should wear butyl rubber 
boots, gloves and body suit as well ~s a self-contained breathing 
apparatus. Water runoff can cause environmental damaqe. Dike and collect 
water used to fight fire. 

Product Code: A 111·000 Product Name: AGUA·ROCK Clear Pan-A Page 2 of2 
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--···---------------------

SECTION 6 ·ACCIDENTAL RELEASE MEASURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Flush area with 
water spray. Absorb spill with inert material (e.g. dry sand or earth), 
then place in a chemical waste ~ontainer. Avoid runoff into storm sewe~s 
and ditches which lead to waterways. Wear a self-contained breathing 
~pparatus and appropria~e p~rsonal protective equipmen~. (See Exposure 
Controls/Personal Protection Section) 

SECTION 7 • HANDLING AND STORAGE 

HANDLING: Handle in well ventilated work space. Avoid contact with skin, 
eyP.s and clothing. 

STORAGE: Keep f!·om freezing. Keep container closed when not in use. Keep 
container in a cool, well ventilated place. Keep away from oxidizers, heat 
or flames. 

SECTION 8 • EXPOSURE CONTROLS/PERSONAL PROTECTION 

ENGINEERING CONTROLS: Good general ventilation should be sufficient to 
control airborne levels. In case of insufficient ventilation, wear 
suitable r·espir~tory equipment INIOSH approvad>. 

RBSPIRATORY PROTECTION: In poorly ventilated areas, a cartridge ma~k NIOSH 
approved for organic vapors is recommended. For emergency situations use 
self-contained breathing apparatus with pressure demand mode. 

SKIN PROTECTION: Where contact is likely, wear chemical resistant gloves, 
rubber boots, and chemical safecy goggles. 

F..YE .PROTECTION: Wear chemical safety galsses with side shield:! or goggles. 

OTHER PROTECtiVE EQUIPMENT: Where splashing is possible, full chemical!~ 
resistant protective clothing and boots are required. 

HtGIENIC PRACTICES: Wash hands before eating. Avoid prolonged or repeated 
contact with skl.n. Avoid contact with eyes, skin. and clothing. 

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

BOILING RANGE N.A. VAPOR DENSITY Is heavier than aj,r 
ODOR AMMONIACAL ODOR THRESHOLD No Data 
APPEAR}I.NCE AMBER LIQUID F.VAPORATION RATE: Is slower than Ether 
SOLUBILITY IN H20 SLIGHT 
FREEZE POIN'f No Oat.<'! SPECIFIC GRAVITY: l. 0367 
VAPOR PRESSURE No Data pH @ 100.0 % >7 
PHYS ICA.J. ~'i'A.'i'F. Liquid VISCOST.TY N.A. 

Product Code: A 111·000 Product Name: AGUA-ROCK Clear Part-A Page 3 of3 
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SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES 

COEFFICIENT OF WATER/OIL DISTRIBUTION: SLIGHT 

(See Section 16 for abbreviation legend) 

SECTION 10- STABILITY AND REACTIVITY 

CONDITIONS TO AVOID: Not applicable. 

INCOMPATIBILITY: Oxidizing agents. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide in a fire. Carbon 
dioxide in a fire. Nitrogen oxides in a fire. Irritating and toxic fumes 
a~ elevated temperatures. 

HAZARDOUS POL~MERIZATION: Will not occur under normal condi~ions. 

STABILITY: This product is stable under normal storage conditions. 

SECTION 11 -TOXICOLOGICAL PROPERTIES 

No product or component toxicological information is available. 

SECTION 12- ECOLOGICAL INFORMATION 

ECOTOXICITY: No Information. 

ENVIRONMENTAL FATE: No Informa~ion. 

ADDITIONAL INFORMATION: No Information. 

SECTION 13- DISPOSAL CONSIDERATIONS 

DISPOSAL METHOD: Comply with all Federal, State and Locel Regulations. 
Incinerate in admixture with fuel equipped with a scrubber ~o remove 
nitrogen oxides and carbon rnono~ide. Dispose of in a permitted waste 
management facility if incineration or landfill is not practicable. 

SECTION 14- TRANSPORTATION INFORMATION 

OOT PROPER SHIPPING NAME: Resin Compound - Not RegulatQd 

Product Code: A111-000 Product Name: AGUA-ROCK Clear Pan-A Page 4 of4 
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-----------------·-······---------·--··-·- .. - ~ ....... -... ·-------------·----------------, 

SECTION 14- TRANSPORTATION INFORMATION -----------------
DO'l' TECHNICAL NAME: 

DOT HAZARD CLASS: HAZARD SUBCLASS: 

DOT UN/NA NUMBER: Pl\CKING GROUP: RESP. GUID~ NO.: 

SECTION 15- REGULATORY INFORMATION 

U.S. FEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 
1910.1200) 

CERCLA - SARA HAZARD CAT8GORY: 
This-product has been reviewed according to the EPA 'Hazard Categories' 
promulgated under Sections 311 and 312 of the Superfund Amendment and 
Reauthorization Act of 1986 (SARA Title III) and is considered, under 
applicable definitions, to meet the following categories: 

IMMEDIATE HEALTH HAZARD 

SARA SECTION 313: 
This product contains the following substonc~s subject to the reporting 
requirements of Sec~ion 313 of Title III of the Superfund Amendments and 
Reauthorization Act of 1986 and 40 CFR Part 372: 

----~------ CHEMICAL NAM~ ----------- CAS NUMBER WT/WT \ 
No S~ Section 313 cornponGnts exist in this product. 

TOXIC SUBSTANCES CONTROL ACT: 
This product contains the following chemical substances subject to ~he 
reporting requirements of 'l'SCA 12 (B) if export~d from the United States: 

----------- CHEMICAL NAME ----------
No information is available. 

U.S. STATE REGULATIONS: AS FOLLOWS -

NEW JERSEY RIGHT-TO-KNOW: 

CAS NUMBER 

The following materials are among the top five componen~s in this p~oduct: 

----------- CHEMICAL NAME ----------
Water 
Polyamine polymer 
Tetraethylenepentamine 
Amino terminated polyether 
Tris-2.4.6-(dimethylaminomethyl) phenol 

CAS NUMBER 
7732-18-5 
Proprietary 
112-57-2 
Proptie~ary 

90-72-2 

Product Code: A 11 1 -000 Product Name: AGUA·ROCK Oear l,an-A Page 5of5 
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SECTION 15- REGULATORY INFORMATION 

----------- CHEMICAL NAME ----------
PENNSYLVANIA RIGHT-TO-KNOW: 

CAS NUMBER 

The following ingredients are present in the product at greater than 3%: 

----------- CHEMICAL NAME ----------
Water 
Polyamine polymer 

CALIFORNIA PROPOSITION 65: 

CAS NUMBER 
7732-18-5 
Proprietary 

WARNING: The chemical(s) noted below and contained in this product, are 
known to the state of California to cause cancer, birth defects or other 
reproductive h&rm: 

----------- CHEMICAL NAME ----------
Ethanol 

INTE~NATIONAL REGULATIONS: AS FOLLOWS -

CAS NUMBER 
000064-17-5 

CANADIAN WHMIS: This MSDS has been pr~pared in compliance with Controlled 
Product Regulations except for use of thQ 16 headings. 

CANADIAN WHMIS CLASS: D-2E 

SECTION 16- OTHER INFORMATION 

HMIS RATINGS - HEALTH: 1 FLJ\MMAE!LITY: 0 REACTIVITY: 0 

PREVIOUS MSDS REVISION DATE: 04/07/99 

VOLATILE ORGANIC COMPOUNDS (VOCS): 0.06 lbs/gal, 7 grams/ltr 

LEGEND: N.A. - Not Applicable, N.E. - Not Established, 
N.D. -Not Determined 

The information .contained on this MSDS has been checked and should be 
accurate. However, it is the responsibility of the user to comply with all 
Federal, State, and Local laws and regulations. 

<END OF MSDS> 

Product Code: A 111-000 Product Name: AGUA-ROCK Clear Part-A Page 6 of6 
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ROCK 
ROCK-TRED MATERIAL SAFETY OAT A SHEET 

SECTION 1 ·CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME AGUA-ROCK Clear Part-B 
IDENTIFICATION NUMBER: 8110-000 onTE PRINTED: 9/17/01 
PRODUCT USE/CLASS 

SUPPLIER: 
ROCK-TRED Corporation 
3415 W. Howard Street 
Skokie, IL 60076 

Epoxy Re.sin 

MANUFACTURER: 
ROCK-TRED Corporation 
3415 W. Howard Street 
Skokie, IL 60076 

Cherntrec: 
24 Hours 

800/424-9300 Chemtrec: 
24 Hours 

800/424-9300 

PREPARER: ROCK-TRED, PHONE: 800/762-8733, PREPARE DATE: 03/23/01 

I'I'E:M 

01 
02 

SECTION 2 • COMPOSITIONnNFORMATION ON INGREDIENTS 

------------ CHEMICAL NAME -------------

Bisphenol A epoxy resin 
Ben:zyl alcohol 

CAS NUMBER 

025085-99-8 
100-51-6 

---------------------- EXPOSURE LIMITS --------------------
ACGIH OSHA COMPANY 

ITEM TLV-TWA TLV-STEL PEL-TWA PEL-CEILING TLV-TWA 

01 
02 

N.E. 
N.E. 

N.E. 
N.E. 

N.E. 
N.E. 

N.E. 
N.E. 

{See Section 16 for abbreviation le9end) 

SECTION 3 ·HAZARDS IDENTIFICATION 

N.E. 
N.E. 

*** EMERGENCY OVERVIEW***: May cause allergic skin reaction. 

EFFECTS OF OVEREXPOSURE - EYE CONTACT: May cause ~light tran5ient 
(temporary) eye irritation. Corneal injury is unlikely. 

WT/WT '5 

<95.0 % 
<10.0 % 

SKIN 

YES 
YES 

EFFECTS OF OVEREXPOSURE - SKIN CONTACT: May cause ~kin sen5iti~ation, an 
allergic reaction, which becomes evident on reexposure to this material. 

EFFECTS OF OVEREXPOSURE - INHALATION: Vapors are unlikely due to physical 
properties. 

Product Code: 8110·000 Product Name: AGUA-ROCK. Clear Part-B Page 1 of1 
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-- ... -···------------=------------=------~----------
SECTION 3 ·HAZARDS IDENTIFICATION 

EFFECTS OF OVEREXPOSURE - INGESTION: No hazard in normal. industrial use. 

EFF8CTS OF OVEREXPOSURE - CHRONIC HAZARDS: Not classified as a carcinogen. 
No known teratological or reproductive effects. 

PRIMARY nOUTE(S) OF ENTRY: SKIN CONTACT INHALATION INGESTION EYE 
CONTACT 

SECTION 4 • FIRST AID MEASURES 

EYE CONTACT: Flush eyes with plenty of w<Jt~er. 

SKIN CONTACT: Wash off in flowing water or shower. 

INHALATION: No adverse effects anticipated by this route of exposure. 

INGESTION: If swallowed, do NOT induce vomiting. Give victim a glass of 
water or milk. Call a physic).an or poi son control center immediately. 
Never give anything by mouth to an unconscious person. 

FLASH POINT: 210 F 
(PENSKY-MARTENS C.C.) 

SECTION 5 • FIRE FIGHTING MEASURES 

LOWER EXPLOSIVE LIMIT: N.A. 
UPPER EXPLOSIVE LIMIT: N.A. 

AUTOIGNITION TEMPERATURE: N.A. 

EXTINGUISHING MEDIA: ALCOHOL FOAM C02 DRY CHEMICAL FOAM 

UNUSUAL FIRE AND EXPLOSION HAZARDS: The byproducts expected in incomplete 
pyrolysis or combus~ion of epoxy resins are mainly ph~nolics, carbon 
monoxide and water. The thermal decomposition products of epoxy resins 
therefore should be treated as potentially haza~dous substances, and 
appropriate precau~ions should be taken. 

SPECIAL FIREFIGHTING PROCEDURES; Firefighters should wear butyl rubber 
boots, gloves and body suit a~ well as a self-contained breathing 
apparatus. Water runoff can cause envtr.onmental damage. Dike and collect 
water used to fight fire. 

SECTION 6 • /lCCIDENT IlL RELEASE MEASURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SP!LLED: Flush area with 
watgr spray. Absorb spill with inert material (e.q. dry sand or earth), 
then place in a chemical waste container. Avoid runoff into storm sewer~ 
and ditches which lead to wa~erways. 

Product Code: 8110-000 Product Name: AOUA-ROCK Clear Put-B Page 2 of2 
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-----·---··---·--------------------·-----------

SECTION 7 • HANDLING AND STORAGE 

HANDLING: Wash thoroughly after handling. Avoid contact with skin, eyes 
and clothing. 

STORAGE: ~eep from fr.ee~ing. Keep container closed when not in use. 

SECTION 8 • EXPOSURE CONTROLS/PERSONAL PROTECTION 

ENGINEERING CONT~OLS: Good general ventilation should be sufficient to 
control airborne levels. 

RESPIRATORY PROTECTION: In poorly ventilated areas, a cartridge mask NIOSH 
approved for organic vapors is recommended. 

SKIN PROTECTION: Where contac~ is l.ikely, wear chemical resistant gloves, 
rubber boots, and chemical safety goggles. 

EYE PROTECTION: Wear chemical safety galsses with side shields or goggles. 

OTHER PROTECTIVE EQUIPMENT: Nitrile rubber gloves. 

HYGIENIC PRACTICES: Wash hands before eating. Reznove contaminated 
clothing and wash before reuse. Follow all MSDS/label precautions even 
after container is emptied because they may retain product residues. Avoid 
prolonged or repeated contact with skin. Avoid contact with eyes, skin, 
and clothing. 

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

BOILING RANGE 
ODOR 

N.A. VAPOR DENSITY Is heavier than air 
Faint Epoxy Odor ODOR THRESHOLD N.A. 

APPEARANCE 
SOLUBILITY IN H20 
FREEZE POINT 
VAPO~ PRESSURE 
PHYSICAL STATE 
COEFFICIENT OF 

Clear liquid EVAPORATION MTE: Is slower than Eth~r 
None 
N.A. SPECIFIC GRAVITY: 
N.A. pH @ 0.0 % 
LIQUID VISCOSITY 

WATER/OIL DISTRIBUTION: NONE 

(SQQ Section 16 for abbr~viation legend) 

SECTION 10 - STABILITY AND REACTIVITY 

1.1481 
N.A. 
N.A. 

CONDITIONS TO AVOID: Excess heating above 60C over long periods of time 
degrades resin. 

INCOMPATIBILITY: Bases, acids, ;;unines and oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxid~ and phenolics io a fire. 

Product Code: 8110-000 Product Name: AGUA-R.OCK Clear Part-B Page3of3 
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SECTION 10- 5T ABILITY AND REACTMTY 

HAZARDOUS POLYMERIZATION: Will not occur under normal condi~ions. 

STABILITY: This product is stable under normal storage conditions. 

SECTION 11 -TOXICOLOGICAL PROPERTIES 

COMPONENT TOXICOLOGICAL INFORMATION: 

----~------ CHEMICAL NAME ----------- ------ LD50 ------ ------ LCSO ------
Bisphenol A epoxy resin 
Benzyl alcohol 

>5000 mg/kg a-rat No Information 
No Information No Information 

SECTION 12- ECOLOGICAL INFORMATION 

ECOTOXICITY: Material j.s highly toxic to aquatic organisms on an acute 
basis. 

ENVIRONMENTAL FATE: Bioconcentration potential is low. Biodegradation 
under aerobic static laboratory conditions is below dQtectable limits. 

ADDITIONAL INFORMATION: No Information. 

SECTION 13- DISPOSAL CONSIDERATIONS 

DISPOSAL METHOD: Comply with all Feder.al, State and Local Regulations. 

SECTION 14- TRANSPORTATION INFORMATION 

DOT PROPER SHIPPING NAME: Epoxy Resin - Not Regulated 

DOT TECHNICAL NAME: 

DOT HAZARD CLASS: HAZARD SUBCLASS: 

DOT.UN/NA NUMBER: PACKING GROUP: RESP. GUIDE NO.: 

Product Code: 6110·000 Product Name: AGUA-ROCK Clear Part·B Page4of4 
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SECTION 15- REGULATORY INFORMATION ---------------------------------
U.S. fEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 
1910.1200) 

CERCLA - SARA HAZARD CATEGORY: 
This product has been reviewed according to the EPA 'Hazard Categories' 
promulgated under Sections 311 and 312 of the Supe~fund Amendment and 
Reauthorization Act of 1986 (SARA title III) and is considered, under 
applicable definitions, to meet the following categories: 

IMMEDIATE HEALTH HAZARD 

SARA SECTION 313: 
This product contains the following substances SlWject to the reporting 
requirements of Section 313 of Title III of the Superfund Amendments and 
Reauthorization Act of 1986 and 40 CFR Part 372: 

----------- CHEMICAL NAME ----------- CAS NUMBER WT/WT % 
No SARA Section 313 components exist in this product. 

TOXIC SUBSTANCES CONTROL ACT: 
This product contains the following chemical substances subject to the 
reporting requirements of TSCA 12(B) if exported from the United States: 

----------- CHEMICAL NAME ----------
No information is available. 

U.S. STATE REGULATIONS: AS c'OLLOWS -

Nf;W JERSEY RIGHT-TO-KNOW: 

CAS NUMBER 

The following materials are among the top five components in this product: 

----------- CHEMICAL NAME ----------
Bispnenol A epoxy resin 
Benzyl alcohol 
Hydrotreated heavy nap~henic distillate 

PENNSYLVANIA RIGHT-TO-KNOW: 

CAS NUMBER 
025085-99-8 
100-51-6 
64742-52-5 

The following ingredients are present in the product at greater than 3t: 

----~------ CHEMICAL NAME ----------
Bisphenol A epoxy resin 
Benzyl alcohol 

CAI.IFORNIA PROPOSITION 65: 

CAS NUMBER 
025085-99-8 
100-51-6 

Product Code: 8110-000 Product Name: AGUA-ROCK Clear Part-B Page 5 of5 
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SECTION 15- REGULATORY INFORMATION 

WARNING: The chen1ical(s) noted below and contained in this product, are 
known to the state of California to cause cancer, birth defects or oth~r 
reproductive harm: 

----·------- CHEMICAL NPlME ----------- CAS NUMBER 
No Proposition 65 chemicals exist in this product. 

INTERNATIONAL REGULATIONS: AS FOLLOWS -

CANADIAN WHMIS: This MSDS has been prepared in compliance with Controlled 
?r.oduct Regulations except for. use of ~he 16 headings. 

CANADIAN WHMIS CLASS: D2B - SKIN SENSITIZER 

SECTION 16- OTHER INFORMATION 

liMIS RATINGS - HEALTH: 1 FLAMMABILITY: 1 REACTIVITY: 0 

PREVIOUS MSDS REVISION DATE: 04/07/99 

VOLATILE ORGANIC COMPOUNDS {VOCS): 0.88 lbs/gal, 106 grams/ltr 

LEGEND: N.A. - Not Applicable, N.E. - Not Established, 
N.D. - Not Determined 

---------------------------------------------------------------------------

The ·information contained on this MSDS has been checked and should be 
accurate. However, it :i.s the r.e$ponsibilit.y of the use:r t:o cornply with all 
Federal, Slate, and Local laws and r~gulations. 
---------------------------------------------------------------------------
<ENO OF MSDS> 
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HIBON Tri-Lobe Blowers 
Superior mechanical features 

" Heavy duty bearing 
holders on thrust end 
far more axial load 
capability. 

• Oil thrower and oir 
passages for good 
bearing lubrication & 
long life. 

... Piston ring seals for 
lifetime reliability. 

SNH SERIES 

.... Tri-Lobes for smoother 
opergtion and better 
efficiency. 

Helical Gears located on 
the drive side far m9!:! 
input toraue capability. 

5 Bearings standard with 
drive shaft roller bearings 
suitable for V-Belt and 

.... Large oil sumps for 
improved bearing 
lubrication. 

Progressive unloading 
channels for less pulsating 
no•se. 
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L Customer: 
Motor line· 
Rated Output 
Frame 
Poles 
Frequency 
Full load speed 
Voltage 
Full load current 
Service factor 
Locked rotor amps 
Locked rotor current (Il/ln) 
Insulation class 
Temperature rise 
Full load torque 
Locked rotor torque 
Breakdown torque 
Design 

D.E. 
N.D.E. 
NOTE: 

~e----Ac----. 

.---+AD-

2E 2F 
11.000 11.000 

G J 
1.109 3.156 

key lrn~th N-W 
3.250 4.625 

BA AJ 
4.750 9.000 
AH AH 

4.375 

Perfonncd: 
Ted 

Nr.: 

Date: 30-Au,Ol 

DATA SHEET 
MWH ACS 
EXPLOSION PROOF- UL 

30.0 HP (cv) Duty cycle Sl 
286T Altitude 1000 m.a.s.J 
4 Poles Ambient temperature 40 oc 
60Hz Degree of protection IP54 
1765 rpm Slip 1.94% 
208-230/460 v No load current 22.0/11.0 A 
70.6/35.3 A Locked rotor time 9 s 
l.l5 Moment of inertia 3.8313 sq.ft.lb 
586/293 A Aprox. weight 351 lb 
8.30- Code J Noise level 68 dB(A) 
F 
80 K Performance under load 
88.1 ft.lb Load cos 0 

280% 100% 0.86 
250% 75% 0.83 

:A 50% 0.77 
Bearings Regreasing int. 
6311 C3 9500 h 

6211-Z C3 9500 h 

DRAWING AND DIMENSIONS - C FLANGE 

Efficiency(%) 
91.0 
89.3 
88.6 

Grease amount 
18 g 
II g 

f 

FA 

D 
D.E. 

N.D.E. 
~----------LC-------------~ 

H BA A B c D 
0.531 4.750 13.781 13.078 28.047 7.000 

K 0 p T Width Depth 
2.953 14.047 14.093 2.515 0.500 0.250 

u AB AA dl 
1.875 I 1.375 NPT 1 112" A4 

AK BD Holes BF BB DC 
10.500 I 1.031 4 UNC 112" 13 0.250 0.250 

Checked: 

I 
! 
l 

I 
i 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

ISVE Blower Protective Coating 



Features 

• Excellent chemical resistance 

• Excellent abrasion resistance 

• Excellent gloss retention 

• Excellent color retention 

• Equals the results of the best 
baked finishes. 

• Interior or exterior application 

• High traffic floors 

• Wide unlimited color selection • Cures at lower temperatures 
and non-yellowing clear 

Recommended for: 

• Buildings • Cement trucks, airplanes 
• Equipment • Waste treatment plants 
• Machinery • Food processing plants 
• Rolling stock • Chemical plants 
• Construction equipment • Pulp and paper mills 

General Properties 

This two component acrylic urethane provides excellent chemical & 
abrasion resistance, plus color and gloss retention. The cured 
coating equals the results of the best baking finishes. This coating 
performs well on high trafficked floors where color and gloss are 
desired. Resists continuous clean with strong cleaning 
compounds. Resists the strong solvents used in graffiti removal. 

Curing time may be accelerated or retarded as necessary by the 
addition of M77 Urethane Accelerator or M92 Urethane Retarder• 

Limitations: 

• Use tie coat when applying over zinc coated surfaces. 

• Contains strong solvents that could lift conventional coatings 

• Not for continuous immersion. 
• Highway and mining equipment 
• Lockers 
• Storage tanks 

• Fertilizer plants 
• Breweries 
• Powl'T generating plants 

Danger: Vapors and spray mist are harmful if inhaled. Referer.ce 
safety section of this brochure. 

• Bridges • Oil field equipment 
• Towers • Bottling plants 

Product Information 

Labor Saving Benefits 
• This coating provides excellent chemical and abrasion resistance for 

wider choice of uses. 

• This coating provides excellent color & gloss retention for longer 
coating life. 

• The performance qualities of this cured coating equal the best baked 
finishes. 

• Available in wide color range to satisfy the most demanding color need. 

• Available in non-yellowing clear for complete graffiti removal' 

• Performs well on high trafficked or display floors where color and high 
gloss are desired. 

Colors: A!! musT M fT>IxPCi wiTh M75-85 AliphaTic: Urf'lha~ Gloss HardM« 

-Standard: CM74-00 Clear' 
M7 4- t 5 Safety Yellow 
M74-21 Safety Red 
M74-35 Safety Blue 
M74-65 Safety Orange 
M74-82 Safety Black 

-Tint Bases: M74-90 Tintable White 
M74-91 Deep Base 
M74-92 Clear Base 

-Special Colors: Contact your Benjamin Moore & Co. 
Representative 

Certification: 
Formulated without lead, mercury, or chromates. 
Formulated with non-photochemically reactive solvents. 

t for Cl•ar S.'*< Finish ref•r•nc• Product Data Sheet M73 M74BO 
~ ,.. Application lnfo,.,.,.t#on for uw of accelerate~ and retarders. 

Analysis: 
(fW>ica/-
moy •MY by color) 

1117! , .. , .. ,.,.,.,.,. 1171-fJ.f 
Pit ..... : 2t.l"'o 

nu~~t.-DN'•,... ............ M.J .... ,,.,, ... "_ ................ .. ........ 
VeNcM: 7t.t'lo 

Acr,l&c ""tfi•N lllleiiM .•.. , . • U.7'J. 
I• ..... •• _, AN.,.• .... , . . 41.J"' ...... 

Technical Data Tintable White 
Generic Type Aliphatic Acrylic Urethane 

Pigment Type 
Volume Solids (mixed) 

Theoretical Coverage At 
Recommended Film Thickness 

Film Thickness - Wet 
-Dry 

Dry Time @ 70° F - To Touch 
-To Recoat 

Dries By 

Dry Heat Resistance 
Viscosity (Mixed) 

Flash Point (Seta) 

Titanium Dioxide 

52% 

420 sq. ftlgal. 

3.8 Mils 
2.0Mils 

2 Hours~ 
4- 8 Hours~ 

Chemical Cure 

350' F 

75 ± 5 KU 
86' F 

60' Specular Gloss 90o/o 

Surface Temperature At Application- Min. 40' F 
-Max. 95' F 

Surlacf' must be dry and allf'ast 5' above lhf' df'W pomt. 

Reduction - Brush Do not thin 
- Roller Do not thin 
-Spray Do not thin 

Clean Up Thinner M93 

Mixing Ratio 

Induction Time 

Pot Life 0 7o·F 

Weight Per Gallon (Mixed) 

Storage Temperature- Min. 
-Max. 

4: I by Volume 
30 Minutes 

6-8 Hours 
10.0 lbs 

40' F 
90' F 

Volatile Organic Compounds (VOC) 
Unthinned Grams/Liter 426 

LbslGal. 3.56 

eenjamin Moore & Co, S 1 Che,lnut R1dge Road, Montvale, Nl 07645 Tel (201) 571·9600 Fa~ (201) 573·9046 www ben1am,nmcore com M73 M74CO 9/99 
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Primer Information 
M33/M34 

4.2 Mils 

2.0 Mils 

1.5 Hours 

90" F 

Note: 

4.5 Mils 

2.5 Mils 

90" f 

do not thin 

do not thin 

Clear 

430 sq. ft. 

3.7 Mils 

2.0 Mils 

1.5 Hours 

90" f 

do not thin 

pnmer 

Organic fibers and 
lnerts 

75 sq. ft. 

22 Mils 

10 Mils 

2 Hours 

95" F 

5% 

selection chart in the product manual or in the product catalog. 

Excellent rust inhibition, chemical resistance and superior adhesion qualities make it a perfed choice for all ferrous and non-ferrous 
metals both interior and exterior. Supports epoxy and urethane topcoats for ultimate protection in the most aggressive environments. 

CM18/CM19 
Two component epoxy zinc rich with metallic zinc dust in the dry film providing optimal galvanic protedion for steel. ProtedS steel 
substrates in the most aggressive chemical and industrial environments. High performance topcoats can be easily applied with excellent 
adhesion guaranteed. 

CM36-00 I M37-84 
Can also be used for penetrating concrete floors, wood, and wood floors. Accepts a wide variety of high performance finish coats. 

M31 /M32 
Provides the bonding properties needed to support any two component produd when used on high abuse surfaces. high moisture areas 
or below grade applications. Excellent for areas subjeded to repeated cleaning with high pressure water. ProtedS surfaces in food 
processing plants, water & waste treatment plants. pulp and paper plants, dairies, bottling plants, and a host of others. 

Ben1am1n Moore & Co, 51 Che,tnut R•dge Rood, 1,1ontvale, NJ 07E4S Tel 1101) 513 9600 fa• (l01) S7J 9046 www ben1am•nmoore <om M73 r.17400 9 99 



M74/M75 Aliphatic Acrylic Urethane Gloss Cont'd. 

Surface Preparation 

Previously Painted or Primed Surfaces 
Ensure that the surface is clean, dry and free from oil, grease. dirt, salts, and any other contaminants. All blistered and loose paint must be 
removed. All bare areas must be primed. Glossy surfaces should be roughened before recoating. 

Bare Steel 
All surfaces shall be free of loose rust, millscale, and contaminants such as oil, grease, dirt, and salts. Before any surface preparation is 
attempted, oil and grease must be removed by employing SSPC-SP1 Solvent Cleaning. For large areas, use M83 Oil & Grease Emulsifier. 
Use Commercial Blast Cleaning to SSPC -SP6 to remove mill.scale, rust, and other contaminants and leave a roughened surface. 

Concrete and Masonry 
Remove all loose particles, laitance, oil, grease, form release agents, and any other contaminants. New concrete and masonry must be 
allowed to cure for a minimum of 28 days. Before painting, roughen the surface by abrasive blasting, acid etching, or scarifying. 

Application Information 
Generally, this paint is best applied by spray. Due to the rapid dry of this coating, only small areas may be coated by brush. applicator pad, or 
roller. Care must be taken to achieve the specified wet and dry film thicknesses. Uniform. even coats must be obtained. Large horizontal 
surfaces should be spray applied; however, roller application can be performed. Use of M92 Urethane Retarder will aid brush or roller 
application. 

Dry time may be decreased or increased by the addition of M77 Urethane Accelerator or M92 Urethane Retarder. See relevant product data 
sheets for details. Either product should be added after the A and B components have been mixed and allowed to sit for an induction period of 
30 minutes. The addition of 2.0 fl. oz. of M77 per gallon reduces dry-to-touch time from 2 hours to 1 hour and dry-to-recoat time from 6 
hours to 3 hours. while increasing VOC level to 433 gm/1. The addition of 8.0 fl. oz. of M92 per gallon increases pot life by 2 - 4 hours and dry 
time by 1 - 2 hours. while increasing VOC level to 441 gm/1. 

Application Equipment 
Conventional or airless spray, brush, or roller. 
or intermediate coat. 

Certain colors may require two coats depending on method of application and color of the prime 

Conventional 
Spray Equipment Recommendations: Sinks Model 62 Spray Gun or equal. 

Fluid Nozzle Air Nozzle Atomizing Air Pressure Fluid Pressure 
(Measured at gun inlet) 

638 (.040") 63 PB 45 PSI 25 PSI 

Low temperatures or longer hoses require higher pot pressure. Proper atomization is necessary to obtain a smooth 
finish. 

Airless Spray Equipment Recommendations: Sinks Airless 1 Spray Gun or equal. 

Alrless Tip Orifice Fluid Pressure Sinks Tip No. 

.015"- .021" 2,000-2,500 PSI 9- 1560/9- 2150 

CAUTION! Use 100 mesh manifold filter and gun with 100 mesh tip strainer. Use appropriate tip and atomizing 
pressure for equipment, applicator technique and weather conditions. 

Roller Use a v. · nap synthetic cover. Do not use medium or long nap roller covers. 

Clean Up Instructions 
Clean all equipment immediately after use with M93 Aliphatic Urethane Thinner. At the same time. flush out all fluid lines and carefully clean 
pressure pots. Use clean solvent only. It is also good practice to periodically dean the spray tip or the fluid tip/air cap combination during the 
course of the working day or shift. 

Ben1am1n Moore & Co, 51 Chestnut R1dge Road. Montvale. NJ 0764S Tel C~GI) S73 9600 Fa• (201) 573·9046 www benpm1nmoore com M73 fJ\7400 9•99 



' 
Performance Standards All test results are for Tintable White unless otherwise noted. 

Description Test 

Safety Information 

Excellent 
Excellent 

Results 

l1tter: Excellent 
Marker: Excellent 
Shoe Polish: Excellent 

llANGER! FLAMMABlE liQUID AND VAPOR! Contains xylene (xylol), n-butyl acetate, and crystalline silica. Harm-
6 if inhaled. May affect the brain or nervous system causing dizziness, headache, or nausea. May cause eye, skin, nose. 
~ .d throat irritation.(Mixture will contain: aliphatic polyisocyanate and Hexamethane diisocyanate. Overexposure may 

cause lung damage. May cause allergic skin and respiratory reaction. Effects may be permanent.) 
IMPORTANT: Designed to be mixed with other components (M75). Mixture will have hazards of both components. 
Before opening packages, read all warning labels. Follow all precautions. 

llmnlovs .. loriols --,,....,eiiPCA 

Healltl ~ 

Reactivily IIJ 

NOTICE: Repeated and prolonged exposure to solvents may lead to permanent brain and nervous system damage. Eye watering, headaches, nausea, dizzi
ness, and loss of coordination are signs that solvent levels are too high. Intentional misuse by deliberately concentrating and inhaling the contents may be 
harmful or fatal. Cancer Hazard: contains crystalline silica which can cause cancer when in respirable form. 
Keep away from heat, sparks, and flame. Vapors may cause flash fire. Close container after each use. Use only with adequate ventilation. Do not breathe 
vapors, spray mist. or sanding dust. Do not get in eyes or on skin. 
INDNIDUALS WITH LUNG OR BREATHING PROBLEMS DR PRIOR REACTION TO ISOCYANATE$ (FOUND IN CURING AGENT M75) MUST NOT BE EXPOSED TO 
VAPOR OR SPRAY MIST. Do not breathe vapor or spray mist. WEAR A PROPERlY FITIED VAPOR/PARTICUlATE RESPIRATOR APPROVED BY NIOSH during 
and after application with eye protection, gloves, and protective clothing during application. A positive-pressure, supplied air respirator (NIOSH) is recom
mended. A vapor/particulate respirator (NIOSH ) may be appropriate where airborne monitoring demonstrates vapor levels below ten times the applicable 
exposure limits. In all cases, follow respirator manufacturer's directions. Do not permit anyone without protection in the painting area. 
FIRST AID: If affected by inhalation of vapors or spray mist, remove to fresh air. If breathing difficulty persists or occurs later. consult a physician and have 
label information available. In case of eye contact, flush immediately with plenty of water for at least 15 minutes and call a physician. For skin, wash thor
oughly with soap and water. In case of ingestion. DO NOT induce vomiting. Get medical help immediately. 
IN CASE OF: FIRE- Use foam. C02, dry chemical, or water fog. 

SPILL - Absorb with inert material and dispose of in accordance with applicable regulations. 
DISPOSAL: Empty container with product residue may still be flammable; follow all hazard statements until it has been disposed of. Contains organic sol
vents which may cause adverse effects on the environment if disposed of improperly. Consult your sanitation department for more information on disposal 
of empty containers. Disposal of wastes containing either organic solvents or free-liquids in landfills is prohibited. Contact your state-desig· 
nated environmental agency for information concerning re-use, recycling, or disposal of solvent-borne paint. 

FOR PROFESSIONAL USE ONLY NOT FOR RESIDENTIAL USE KEEP OUT OF REACH OF CHILDREN 

Refer to Material Safety Data Sheet available from your dealer for further safety and handling Information. 

Warranty & Limitation of Sellers Liability 
All statements made on any product label, product manual, product data sheets. technical data charts or specification charts contained herein. are 
accurate to the best of our knowledge. The products and information are intended for use by persons having skill and know-how in the industry at their 
own discretion and risk. Benjamin Moore & Co. warrants only that its coatings represented herein meet the formulation standards of Benjamin Moore & 
Co. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY THE SEUER, EXPRESSED OR IMPLIED, STATUTORY, BY OPERATION OR lAW. OR 
0THERWISE INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Workmanship, weather, construction equipment, quality of 

I "er materials and other variables affecting the results are beyond our control. No agent, employee or representative of seller has any authority to bind 
'----<!ller to any affirmation, representation or warranty except as stated above. 

Benjamrn Moore B. Co, 51 Chestnut R dge Read. Montvale, NJ 07E45 ~cl (201) 573-9600 Fax (201) 573-9046 www benJamrnmoore com rJIJl M74CO 9•99 
The trlang'e r., d('l/1((' IS a rrg !>t(''Cd l"2.8Lf"T'Mk of ecnjdrr•n Ucort· f. Co =· 1tjt)lj CL'n ,lmln r.kore & Co AI r g 1~ts f(!Cf'.' d l thJ n U'::~ 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Transfer Pump 



( 

DIMENSIONS 

MODELS: l) 
33108, 33208 
33308, 34408 

~eway Technologies, Inc. 
69011ndustriaJ Loop • P.O. Box 108 • Greendale, WI 53129 

(414) 423-5600 • t-800-236-3580 • FAX (414) 423-9007 

SPECIFICATION DATA 

MOYNO® SP PUMPS 
300 SERIES 

331, 332, 333, 344, 356 AND 367 MODELS 
--~- -~·--~· 

SUCTION 1" NPT DISCHARGE 'I• NPT 

,_...,/.___6111u ---f--.Y.. 

l. ,__ ______ 1351··-------~ 

MODELS CP A A' D E F F' H • 
33101, 33201 
33301, 33104 12~ 3'/a -4¥. 2¥· 1 1"111 6',_," '¥u 3'/u 
33204,33304 
34401' 34404 

•3.f411 13 15 ~. 3% 4¥. 2JI· 1'1• - 7¥11 11/Jr 2Ya 

{ 1, 35604 17% 6'11 7!1f .. 4'1u PI• 2 to·~·, ·~,, 4'/r 

0 35611, 0 35613 19J/, 6'h 7'1 .. 4'1n PI• 2'/z 10"~' 
,,,., 4 

36701 20'~'•• 5'1· 8 4'/z 2 2''•• 13 ''•• 4'1" 

Packing Gland Model 

L M N R u X 

511111 6'111 IY11 - % 2Ve 

7 6'111 w. v. !lfe 2VII 

7¥. B!lf• 2'1• 15/u ,1. 3'~'u 

91'/u B'lt 2'~'" •; .. ,1. 3~,, 

715111 11¥ .. 2'1• - 1 4 

All dimensions are In Inches. 

PACKING GLAND 
MODELS ONLY 

y SUCT DISCH 
CNPTt CNPTt 

tv. v. ~ 

1 y, ¥· v. 
2'/e 1'1r 1 "• 

2'1• IYr 1% 

2'11 2 2 

Speclflcallons subject to change wilhoul notice. 
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~ Fliteway Technologies, Inc. 
6901 Industrial Loop • P.O. Box 108 • Greendale. WI 53129 

'-... (414) 423-5600 • t..soo-236-3580 • FAX (414) 423-9007 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Entrained Water Knockout Tank 



500 GALLON TANK 
WITH 6IN FLANGES 

315 

""' 

270 -

225 

210 

0 

lBO 

1 ~--. ---45.00 ---l·l 

135 

ISO 

(4) FEET 90° 
APART 
2X2X.25 

-90 

5 T£1. L 

OPENING FOR DEMISTER 
ELEMENT 18· 

------------------------~ 

38.00 

l_ l 
4.00 

Flitewa y Technologies Inc. 
6901 Industrial Loop 
on Dn- lnR 

I/ 
IL. - - - -·----+-~ 

• 

rt) 
• 10.00 

OuotP II: 

60.00 

41.00 

30.00 33.00 

SCALE: 10:1 Port IITK-V500-6f 'w'/0 

Rev: 

500 GAL CYCLONIC K.O. TANK 'w'ITH DEMISER Dote: 6125101 

- n ... Tr (" Aoorovol 



' 

L 

0 

270 

225 
210 

180 

135 

150 

C4) FEET 90• 
APART 
2X2X.25 

--9o 

OPENING FOR DEMISTER 
ELEMENT 18• 

11-·---- 45.00 ------t-1 

38.00 

j_ 
4.00 

rtitpway TpchnologiPS Inc. 
6901 Industrial Loop 

• 

----------------~ 

I/ 
IL - - - ----t----1 

rt) 

60.00 

41.00 

30.00 33.00 

• 10.00 

SCALE: 10:1 Part ITK-V500-6r V/0 

Ouote It: Rev: 

500 GAL CYCLONIC K.O. TANK VITH DEHJSER Da tp: 6125/01 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Filter 



INLINE AIR FILTERS 
"'\ 

• INLINE AIR FILTERS - VACUUM SERVICE ONLY 

.. / 

The Series F65V lnline Air Filter is designed to 
mount directly in the air piping system for 
engines, blowers or compressors. The filter 
element, which is fabricated from pleated paper 
media, has an efficiency of 99% on 1 micron 
particles and larger. The housing is designed to 
withstand a full vacuum. Pressure taps are 
provided on the intake and discharge nozzles for 
installation of a pressure drop indicator or switch 
by the customer. The F65V lnline Air Filter 
surfaces are prime coated with a ~~d oxide primer. 

ALTERNATE FILTRATION MEDIA 
AVAILABLE FOR F65V 

Cleanable Polyurethane Foam- 98% on 10 micron particles 

Cleanable Polyester Felt - 98% on 3 micron particles 
Epoxy Coated Wire Mesh - 90% on 10 micron particles 

(When Oil Wetted) 

FOR PRESSURE SERVICE USE F65 (See Page 2) 

Wing Stud 

Flat Head 

======:;;:~~- Retainer 

~~~~-- Gasket 

Receptacle 

Rolled Angle 

F65 Shell 

F65V SERIES 

MODEL A B c E 

F65V-2 2 NPT 12 10 3/A 9 

F65V-2 1h 21h NPT 12 J 0 3/A 9 

F65V-3 3 NPT 16 )5 1/A 11 

F65V-4 *4 FLG 16 15 1/A 11 

F65V-5 *5 FLG 16 15 1/A 11 

F65V-6 *6 FLG 18 18% 12 
•a FLG 24 

H 

5 
5 
7 

7 

7 

10 

'=65V-8 19 1/2 15 10 

6tr65V-10 *10 FLG 36 37 22 17 

F65V-12 *12 FLG 36 37 22 17 

F65V-14 *14 FLG 36 37 22 17 
"flanges malch 12511 ASA Diomeler and Drilling. 

Ill Rored capaCity •s based upon o maximum ex11 vekx•tv of 5500 fpm 

E E 

do 

""T !..._ --t Flow ' -- • (l I 

(J ·- A 

_1 
~ 

~ I 

~ i 
l. B 018. 

t 
iL 
H 

J 

c 

F65V up to and including 8" size: 
Coarse threaded wing studs allow for easy 
access to the F65V for servicing the filter 
elements. See diagram at left. 

F65V 1 0" size and larger: 
Wing nuts are provided to allow for easy access 
to the F65V for servicing the filter elements. 

RATED 
REPLACEMENT 

WEIGHT ELEMENT 
CFM111 NUMBER 

135 38 F8-108 

180 40 f8-1 08 

285 70 F8-1 09 

520 77 F8-1 09 

750 80 F8-1 09 

1075 100 FB-11 0 

1800 180 F8-111 

3335 390 F8-137 

4675 415 FB-137 

5655 435 FB-137 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Silencers 



1 LIL HUMMER™' 
Compact Blower Silencer 

INLET OR DISCHARGE SILENCER 
FOR POSITIVE DISPLACEMENT BLOWERS 

Benefits ... 
Approximately 1/3 the size of conventional blower silencers. 

Reduces overall package noise without further acoustic 
treatment. 

Reduces cost, overall package size, weight, storage 
space, freight cost and damage. 

VERSATILE-Suitable for inlet or discharge 
application, forward or reverse flow, all without 

compromising acoustic or pressure drop 

Design Advantages ... 
For conditions up to 15 PSIG. 

Internal pack material suitable 
for temperatures up to 
325 degrees F. 

Standard connections, plain 
nominal pipe ends. 

Flanged or threaded connections 
available. 

Availability ... 
Sizes 2• through 12" -delivery from stock. 

Larger sizes, special connections, and mounting 
hardware available for fast delivery . 

• 

UNIVERSAL SILENCER 
A FLEETGUAAD/NELSON COMPANY 

.. Noise Control and Air Filtration 



COAlfJJ 
1 LIL HUMMER' 

'-' Compact Blower Silencer 

40 

co 30 "C 

v c 
0 
; 

20 Ill 
:I 
c: 
Gl ... ... 10 c( 

0 
63 

MODEL 

CB-2 

CB-2.5 

CB-3 

~~~ CB-6 

CB-8 

CB-10 

CB-12 

ATIENUATION CURVE, TYPICAL 

L.---- -1----

125 250 500 1K 21( 4K 

Octave Band Center Frf>quency, H7 

-........ 

6K 

7 

6 

0 5 
N 

X 4 
"' Gl 

'5 3 
c: 
~ :z 
<l 

0 
500 

PRESSURE DROP 

~ 
tod...-F ~L v 

~ 

/ v....,.... ~ 
:ZOO dllgrHI F ..,.C: v...,...... t;::/' 

/ ~ v 
--~ ~ J- 300 degrHs F 

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 

Velocity, fpm 

MODELS, DIMENSIONS & WEIGHTS 
P(nom.) 

2 
2.5 

3 
4 

5 

6 

8 

10 

12 

0 L H y K WT. 

8.00 11.00 8.00 4.00 7.00 15 

8.00 12.50 9.50 4.75 7.00 25 

12.00 13.50 10.50 5.25 9.00 35 
12.00 18.00 15.00 7.50 9.00 45 

16.00 20.00 17.00 8.50 11.00 70 

16.00 26.00 23.00 11.50 11.00 85 

24.00 31.00 27.50 13.75 15.50 170 

30.00 39.00 35.50 17.75 18.50 275 

34.00 43.00 39.50 19.75 20.50 355 

NOTES: 
1. Finish: Shop coM primer (81Hl1 02) • 

• 

UNIVERSAL SILENCER 
A FLEETGUAAO/NELSON COMPANY 
P. 0. Box 411, Stoughton, Wisconsin 53589 

.. 608-873-4272 Fax 608-873·4298 

CFMCAP 

120 

187 

270 

480 
750 

1080 

1920 

3000 

4320 

...,hr 1998 Uniwrwl Silft><IPf. ~rights~ UJ Hummer Is 1 trldemlrtl VIsit us on the Wortd Wide Web: http-./lwww.universal-silencrr.com 
• a ·- -· .. --·····ra .. _ .. __ .... _ ...... .__,.,..,.... 

( 

(' 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Gate Valves 



PVC Knife Gate Valves--If 

• 
II Port 

• Designed for quick shut-off in low 
pressure or vacuum lines 

• Very inexpensive 

Valterra gate valves are ideally suited for 
tank drains, wastewater control, septic 
systems, and other low pressure 
applications. White PVC bodies and 
stainless steel shafts are standard 
throughout. The 3" sliding gate is made of 
polypropylene, whereas the 4", 6", and a· 
gates made of stainless steel. Seals are 
EPOM or comparable material. Our stock 
valves have Soc. x Soc. connections for 
Sch. 40 PVC pipe. All sizes can be rebuilt or 
resealed without removing the socket end 
connections. Valves with extended handles 
up to 6 fl are available on special order. 

PIPE SIZ! OVERALL MAX VALVE 
SCH. 40 LENGTH PSI STOCK I 
2" 31/•" 50 11255 s 14.56 
3" 41h" 20 11251 14.15 
4" 53,, •• 18 11152 41.11 
6" 11'1•" 18 11253 fll.OO a· 133/•" 18 

The Elde,. Valve 
• Sewer cleanoul and 

shutoff 

• r.uarantees fast 
..__ yment of sewer bills 

WProtection against 
basement flooding 

The Elde,. Valve serves 
both as a cleanout and a 
disconnect device. The 
Elder Valve Housing is 
installed in SOR35 No. 3034 
PVC (4.125" 0.0.) sanitary 
sewer pipe with a stand pipe 
extending to ground level. 
When il is des~rable to 

11254 

disconnect the service, lhe lhreaded Elder 
Valve Plunger. which is cemented on the end 
of 1" Schedule 40 PVC pipe with tee-handle 
(supplied locally), is inserted into the Elder 
Valve Housing and rotated to reduce flow 
95%. Clear water from a leaking faucet wiU 
pass. but movement of sewage is blocked 
from either direction. When sanilary services 
are disconnected. bill collection problems 
virtually disappear. 

Elde,. Valves are also used to protect homes 
during hurricanes. floods and other conditions 
that can cause raw sewage to back up into 
homes. 

259.00 

For a complete valve. order (1) Elder Valve Housing and (1) Elder Valve 
Plunger. For use with 4" Schedule 40 pipe instead of SOR 36, order (2) 
adapter fillings. 

DESCRIPTION 
'C:~VALVE HOUSING 

R VALVE PLUNGER 
".r'TER 4" SOR 36 (M) X SCH 40 (F) 

Phone 1-800-548-1234 

STOCK 
1111& 
f71f4 
24340 

EACH 
s 47.&3 

ft.23 
1.33 

www. usabluebook.com 

Brass Ball Valves 
We only carry industry proven brands. 
Brass body and cap for durability and 
compact design. PTFE seats and seals. 
Rated minimum 600 psi. Brass stem, 
chrome plated brass bafl. 

NPT THREAD STOCK I 
114" tft31 
,,.. 11140 
'h" 11142 
J~o- 11144 
1" 1114& ,.,.. , ..... 
11h" 11150 
r 11t52 
2112" tlt53 
3" 11!155 
4" 11!15& 

EACH 
• 5.71 

5.71 
5.71 
tAZ 

13.21 
23.S. 
21.11 
44.41 

111.n 
172.79 
224.01 

Miniature Ball Valves 
•1.• NPT for Gauge Isolation 

VALVES 

Full Port 
Design 

Won't freeze up over time. Body is nickel plated 64175 
forged brass and ball is hard chrome plated ;orged 
brass. Stem seal Is viton o-ring. Ball seals against 
teflon rings. 230 psi working pressure. Body is only 
1.7" long. 

MINIATURE VALVE (FxF) &4175 S 7.15 
MINIATURE VALVE (MxF) &4174 7.15 

Brass Needle Valve 
'I•• NPT brass for air service to 2.000 psi. 

NEEDLE VALVE 17123 s 15.00 

Universal Stopcock 
• Choice ot EPDM or Viton" 

seals 
• v. NPT with six possible end 

configuralions 

Great for sampling or for shutting off 
dlemical feed lines so that you can 
work on pumps without making a 
mess. Tubing bart fittings pictured 
ant for 'lc" through 7/rt" 1.0. tubing. 
End connectors seal with o-ring. No 
need for T etlan tape. Can be used 
for tJow control down to a few drops 
per minute. Hex wrench induded. 
Rated at150 psi@ 70"F non-shock. 

PVCIEPOM 
PVCNITON 

&1240 
7111!1 

s 15.54 
15.53 

64174 

Fax 1-847-689-3030. USABI•IB- 669 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Butterfly Valves 



~ 

Technical Information 

Lever Handle Operator Gear Box Operator 

Dimensions· Inches I Millimeters 
/Size A B c 
1-1/2 I 50 6.00/152 1. 75/44 1.50/38 

2163 6.001152 1.75/44 1.50/38 

3190 7.75/197 3.13/80 2.00/51 

4/110 9.251 235 3.94/100 2.19/56 

61160 11.251286 5.81 /148 2.31/ 59 

8/225 13.75/ 349 7.75/197 2.50/64 

101280 16.001406 9.761248 3.00 I 76 

21 315 19.001483 11.50 I 292 3.18/81 

DIN metric flanges available 

Cv Factors 
/'Size Factor Size Facto;:'\ 

1-1/2" 90 6" 1100 

2" 125 8" 2500 

3" 280 10" 4700 

'4" 675 12" 7100 

Selection Chart 
Body Disc 

D E F Gear Box 

.63/16 4 3.88/99 9.31 I 236 

.75/19 4 4.75/121 9.31/236 

.75/19 4 6.001152 9.75/ 248 

.75/19 8 7.50/191 10.19/ 259 

.88/22 8 9.50/241 12.38/314 

.88/ 22 8 11.75/298 13.50 I 343 

1.00/25 12 14.25/ 362 16.00/406 

1.00125 12 17.00 I 432 17.50 I 445 

Pressure Loss 
Calculation Formula 

l'iP=[gf 
liP = Pressure Drop 
Q = Flow in GPM 

Cv = Flow Coefficient 

ShaH Size 
Material Material Material 

Liner 

1-1/2"to6" CPVC CPVC 

G H 
Lever Gear Box 

6.25/159 7.131181 

6.25/159 7.131181 

6.69/170 7.131181 

7.94 I 202 7.131181 

9.501241 7.131181 

10.63 I 270 7.131181 

NIA 8 09/ 205 

N/A 8.09/ 205 

Parts List 
Butterfly Valves 
1. Operator (Lever or 

Gear Box) 
2. Disc 
3. Body 
4. Uner 

Lever J K Wt. Lb/Kg 

10.50 I 267 8.00/203 1.88 I 48 10.514.8 

10.50 I 267 8.00 I 203 1.88 148 10.5/ 4.8 

10.50/267 8.00 I 203 1.88148 11.6/ 5.3 

12.00 I 305 8.00 I 203 1.88148 14.3/6.5 

14 00 I 356 8.00 I 203 1.88148 15.41 7.0 

16.00 I 406 8.00 I 203 1.88/48 23.5/10.7 

N/A 8.00 I 203 2.36/ 59 39.0 /17_7 

NIA 8.00 I 203 2.36159 51.0/231 

Operating Temperature/Pressure 
TEMPERATURE 'C 

900 

100 :_ 
700 ~ ... 
&00 a: 

" "' 500 
., 
f 400 

" z 
300 ;;: 

a: 
200 0 

3: 
100 

0 

TEMPERATURE "f 

Operator Pressure 
Rating 

1-1/2" to 8" PVC PPLor PVDF 
316 SSTL 

Viton®, EPDM Lever or 
150 PSI 

@70F 
1-1/2" to 8" PVC PVC 

1-1/2" to 12" PPL PPL 

riayward Industrial Products, Inc. 
One Hayward Industrial Drive, Clemmons, NC 27012 
Tel1-888-429-4635 (1-888-HAYINDL) • Fax 1-888-778-8410 
E-mail industrial@haywardnet.com 
Web Site: http://www.haywardindustrial.oom 

or Nitrile Gear Box 
Non-Shock 416 SSTL 

Hayward Industrial Products Canada Inc. Hayward Industrial Products (UK) Ltd_ 
2880 Plyroouth OM, Oakvite, Ontari:l L6H 5R4 Uri12. CnJM-gate, Wyro::i6 Road, Cottester, Essex C04 4HT 
Tel ~ 829-2880 o Fax: 005 829-:E:lG Tel 441-206--854454 o Fax 441-2ffi-851240 

MC-1-BFY-12 Rev. 2 Pnnted In U.S.A. 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Pressure and Vacuum Safety Valves 



=KUNKLE. IRON SAFETY AND VACUUM VALVES 
Valw Division 

MODEL337 

MODEL215V 

8222 Bluffton Road 
Box 1740 
Fort Wayne, fndiana 46801-1740 
219-747-1533 
FAX 219-747-7958 

-~-- --

VACUUM LIMITS 21sv- 22" HG.-3ocrF. 

APPLICATIONS 
• Protection of low to medium pressure high volume blowers, 

compressors and pneumaticiconveying systems. 
• Bulk hauling trailers/equipment 
• Ught gauge tanks. 
• Protection of high volume vacuum pumps and conveying systems. 

fEATUR.ES 

ASME Standard 

@J 
N.B. Certified 

High capacity full nozzle design. Bronze nozzle, disc and guide with cast iron housing. Aat bronze 

valve seats are lapped for optimum ,erf'Jrmance. Warn ring offers easy adjustability for precise 

opening with minimum preopen or simmer and exact blowdown control. Pivot between disc and 

spring corrects mis-alignment and compensates for spring side thrust Model 337 has reversible 

lift lever for ·pull-up .. or ·pull-down· manual testing. Every valve 100% tested/inspected for 

pressure setting, blowdown and leakage. All adjustments are factory sealed to prevent tampering 

or dis-assembly. 

SPECIFICATIONS 
SIZE A 

IN & OUT m 215V 

r 7'A sy. 
2W 8 7~ 

:r 9~ 9 

CAPACITIES SCFM Air. &O"F., 10% Accumulation 

MODEL331 

Z" ~-

MODEL NUMBER/ORDER GUIDE 

MfiS~---------------------J Il-l" 
J-2\o2" 
1-T 

............. _____ __, 

......., Proondetl D.., by MIIIUIK1Ionr 
• c- $pKilic Fe- Df D,lioft. 

DESIGfiiiMSIOfl 
llldoclln Non·lnlerct..nqtl ... 
....,_._ DISCI H n Dr19.,11 
De .... 

B 

3Y. 
~ 
4Y. 

Set 
lltcha 

Mercury Z" 

1 140 
2 217 
3 2&4 
4 299 
5 331 
6 352 
7 m 
8 391 
9 403 

10 fi 12 
12.8+ 426 

c 

3Y. 
~ 
4Y. 

WGHT 
LBS. 

8 
12 
19 

MODB.Z15Y 6) ~-

213 308 
329 477 
4011 579 
453 &57 
501 726 
533 772 
564 817 
592 858 
&10 . ci;} 625 
A2 
646 935 

...._ __ sn I'IIESSIIIf 

Moclell D7 Z PSIG IDODZI 

llwu 10 ,SI& ·-Model 215Y r HG tlnclln ., Mercurvl 
IIOIIIIII111ZT HG lcmll YK-

-----~ IIATUIW. 

IIUESEIMQ 
l-Air ASME Sec VII 
IMMII D7 DnlyJ 
G-Yicwno 
IMOdel 215Y Dnlrl 

E·S&ainleu IlliZI 

. __ ........ "' mrsaooilciiiOn D1 it:s Df'OduciiiM• WliiUONVl 



fiiiiKUNKLE. IRON SAFETY AND VACUUM VALVES 
Valve Division 

MODELS 

337 

MODEL 337 

MODEL 215V 

8222 Bluffton Road 
Box 1740 
Fort Wayne, Indiana 46801-1740 
?10_ 747-11;11 

PRESSURE LIMITS 337- 60 PSIG-3000F. 
ASME Standard 

APPLICATIONS 
• Protection of low to medium pressure high volume blowers, N.B. Certified 

compressors and pneumaticiconveying systems. 
• Bulk hauling trailers/equipment 
• light gauge tanks. 
• Protection of high volume vacuum pumps and conveying systems. 

FEATURES 
High capacity full nozzle design. Bronze nouh!, disc and guide with cast iron housing. Rat bronze 

valve seats are lapped for optimum performance. Warn ring offers easy adjustability for precise 

opening with minimum preopen or simmer and exact blowdown control. Pivot between disc and 

. spring corrects mis-alignment and compensates for spring side thrust Model 337 has reversible 

lift lever for "pull-up" or ·pull-down" manual testing. Every valve 100% tested/inspected for 

pressure setting, blowdown and leakage. All adjustments are factory sealed to prevent tampering 

or dis-assembly. 

SPECIFICATIONS 
SIZE 

14&0UT 

'/" 
2W' 
3" 

Set 
Pnssure 

PSIG 

15 
20 
25 
3D 
35 
40 
45 
50 
60 

903 
1062 
1221 
1380 
1539 
1698 
1857 
2017 
2335 

337 

]y. 

8 
9!-i 

1368 
1609 
1850 
2091. 
2332 
2573 
2814 
:IS 
3537 

A 
215V 

~ 
7!-i 
9 

1982 
2331 
2680 
3029 
3379 
3728 
4076 
4428 
5125 

MODEL NUMBER/ORDER GUIDE 

Mnum----------------------N-r 
J-2'n" 
•-r 

IIWmON ...... _____ ___. 

Nlllllber l'nlvMittl Only by MenuiKNrer 
Ill Cover Specific Fellin Dr Op110n. 

IIUIGN IIIYISIOII 
lndlcatts Non·lnlerchan9tlble 
~ Oa511 1·1 II Onqrtal 

DtS'9ft. 

8 c WGHT 

3Y. 
3¥. 
4Y. 

IL---sn l'llfSSUIIf 
Moelels 331 2 PSIG 111111121 
lhru 60 PSIG 100601 

LSS. 

8 
12 
19 

726 
n2 
817 
858 

Moelet 215V I" HG !Inches or Mtrcurvl 
100011 lllru 2T HG 100l21 v.c-

IL-----SPRM MATUW. 
( · Sra•uess •31111 

WIU'E SliMCl 
I·A.- ASM( Stc VIII 
IMoclet 331 Onlyt 
O·VIcu..., 
IMoclel 215V 0nlyJ 

,-
"'-. 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Flow Sensors and Gauges 



Series DS-200 and DS-300 Flow Sensors 
L For use wilh the Dwyer Capsuhelic® diHerenlial pressure gage to measure high 

flow rates of air or water In pipes. 

The Dwyl·r now .o.:enS(If" is :m /1\"l'l"iiJ..Tilll! pitrJt tuhe 1'1'0\'iJinl[ iiCCU· 

rate and convenient flow rate :-:enl:'illJ!. Wlll'n purcha:::ed with a 
Dwyer C:tp:<uhelic' differential JH"l'l<:<\u·p J!liJ!l' of npprupriate 
l"llnR"P, the l't'l<Uit i:< ll flu\\" inrlir:alillj! :-:~·:o:trmrJt'iin•l"('rJuff lhP !<heJf 
at an el"Unomirnl pril'l'. 

Pilot tube:< hm·e ht>en 11~<(>(1 in fluw lllt>ll>'lll"f'nwnt fr.>r \'l'm-:<. Ctm· 
ventional pilot tube,; :<t>n:<t• ,·elocil)' Jll't':<:-:llt't' al unl.'' ,;Ill' puint in 
the flowinl! :<11"£':1111. '11tl'l't'flll't'. /1 l'l'l'i<• . ..: uf llll'ill'ltl"('nll'nl.' mm•t he 

taken liCI'Ol<l< I he :<ll't•amlu uJ.tain a llll'aninl-!"flll 01\'l'l';tl!l' nrJ\\" l':ate. 
The Dwyer fl,,,,. :<<'llsrrJ' l'liruinalt•:< tlw nt•Prl li•l' Mll·m·<·r,.:inl!- lht• 
fluWiiiJ,t" :<IJ't':llll III'I'HII:<t• uf j(,; IIIII II ip)t• ."f'll>'iiiJ,! p~>illl:< a !Ill J.uill·ill 
a\'l'l'ltJ.,rinJ! capaloilitr. 

Dwyel' St>l"il'l' ns.::uu n .. w >'t'lll<lll"!< HI'(' rlt•>'il!lll'd '" Itt• iii:O:l'l"tl'tl in 

the (lip<'linr llu·"nl!h "t'lllllfll'<•:o::<irrn fillinJ!. Tlll'r '"'t' furni:~hl'd 
with in:<lnmwnt :<hnt-nfr ,·aln•:-: nn huth Pl"t'""'u·r· t·unn<•cli•lll:<. 
Vulvel! an• fiUt•tl with •:· Nl''l' ft•malt• curmt·ctiun:<. At·n•:o::<urie:-o in· 

dude atl:tpl<'l-:< with •;· SAl~ -!5° fl:u·<·•l t•rul:< t'llll1Jmlihlt• with 
hu:<t'll supplit•rl with I ht• l\lurlt•l A·-171 l'ur·t a hit• ( 'ap,.:ulwlic kil. 
Scauclanl \':lh't•:< an• mh·rl al :!1111 p,;i~ ( t:J.i l~;u·J anrl 2llfi°F 

m:~.:!°C). \VIII'I"l' \'ah·t•:< al't' IIIII l"l'lfllil'l•rl. 1111'\' l'llll '"' nmillt•rl at 
l't•clun•tl t'lllll. St•rit•S us.::uu fluw >'I'IIStl)',.: ar~· a\·ailal.ll' (ul' (lipt• 

);i;w11 fmm I" lu Ill". If n•pl:u·in)!" a DS-:!1111 flu\\· ''"II~'"~".,,. tr:<inC" 
an J\.JtitJihn•d,ll'l with a IJS.::uu, an opliun;d •: X .• hushinJ,!, 

• 'N 1\· I Iii i:< ll''(llir·r·•l. 

-.tJ~-21111 lllrHit·ll< ;ll't• al"" ;n·ailalrlt• in lt•n in,-r•rl j.,n lt·nt:l h:o: frurn 

I". w·. Opt·l~lliun i:< :<imilar '" IJs.:~llll IIIIi!,:. Ha>'it• rlifft·n·nn·s an• 

I he multi·lnrn :<htrl·uff \';tin·"· '":" NI'T munnliiiJ! a111l in:-:l:tllcrl'~· 

SAE -!5° nart'tl Jll't>:ISUI"\.'l'OIIIIl't'lion:<. 

Model A·471 Portable Kil 
Thl' J>wyr•r Sc••·ir•l' -1111111 (':tpsniH·Iic· rliffr•n•nli:d l"'''""un• 
J!:tJ!t' i~ irlt•ally :o:nilt•tl fu1' lll<t' as a rt•;HI·.,lll olt•\'il't• with till' 
IJX.::uu Fluu· St•JIIIUI'!<. Thr• J!IIJ!I' 111:1,\" 1,.. u,.:o•rl "" ".\'.<11'111 (11"1'1'· 

~111'1•:-c uf IIJI In rrtiiii'SII: t'\'t'll wht•n till' fJ.,w :'t'll>'"l'tlifft•l"l'lltial 

Jll'l'l<l'UI"t'ltr ht• l't•atl i:o: "'"" th:u1 tJ,:j" w.r. \\'ith anural·~· ,f ±:~·-~. 
,,(full .st':lll'. I ht• t.';tpl'llht•lit•' J!:tl!e t•un hr usr•rl in :unhit•nt lt'm· 

pt•ratm·t•:-: frum :~2·1-" tu 2011°1-". Zl'I'IJ an•II":IIIJ!l' arlju.stment.s al"l' 

rn:ull' frumunt:<itlt• lhl' J.!liJ!l'. Thr :o:tantlanl J!otJ!l' with a •lit• ca:<t 

' .~umim~m h_uu:<in~ <':tn hP u:<rrl with I hP fluw ~rn.suz· fvr a_ir· .,,. 
'lllflllllf,,,) :~pplll':ttlllns. fur water fluw mea.snn•mt•nl ,.:, till' "Jlltonal 

forged ht•:tsll lwu.sing :<huulll he ·:-:pecifiPtl. The Cap.suhl'lit: 

~llJ!e may hl' pant•l ur >'lll'f:H'l' nwunlt•rl ami Jlt>I'IIHIIIl'lllly 

plumhetl lu the flow .sen:;ur if de:-:iretl. Tht> optirmal A-tilO 

(li(lr muunlilll.! lrrat·kr•l aJI,w.s the j.!aJ!t' '" lrt• .. a:-:il_,. allachl•tl 
111 :w~· I~-.·-:!" lwrizuul:tl 111· ,.,.,·til'al pipt•. 

Jt·· ,..__ ................. .. t. . y Tenon• seat and Buna-N O..Jing 

I ,!t!lllrtf\ 
(
.;, r==; t. ,i· 

,;., ..... I f ! Nameplate - Slain· 
I z.a : : less steel permanently 
~ ~ ·"•I .;. i- attached wilh split ring. 

"":-=j1' I ;.· f!!;: --·"'· ' ;.l d~-1 -:·; ;-f. ;' andmodelinformalion. 

' . .,j ~,;.\ " ! . 

_ • Head - Machined stainless steel. 

1,~ 
.....------., ;~-Pe-:klng gland- Parker CPI brass 
~ compression fitting. 

--~;'"~\~ ~~ 
r ~-., '\ ·• 

-~~\\ 

I '-\' ~----" ; Sensor tube - 304 stainless steel. 

r. iv Sensing ports - Multiple upstream 

I and downstream ports sized and posi· 
tloned to provide eftective accurate 

•· pressure averaging, even at lower 
Model OS-200 ! • velocities. 

CAPSUHEUC GAGE SHOWN 
INSTALLED IN A-471 PORTABLE KIT 

f11r portaule uperation, the A·471 Capsuhelic: Portable GatcE' 
Kit is :n·ail:thle complete with tough polypropylene carryin~ 
case. rnountin~ bracket, 3-way manifold valve, two tO' hig-h 
JII'C'SSIII'e hose);. anti all necessary fittin~s. See Bullet in 
A-au.J> for complete information un the Capsuhelic i!::ll'!e. 



..... 

How To OPdeP 
Merely determine the pipe size into which the flow sensor will be 
mounted and designate the size as a suffix to Model DS-300. For ex
ample, a flow sensor to be mounted in a 2" pipe would be a Model 
No. DS-300-2". 

Optional and Accessories 
Less Valves (05-300)- To order, add suffix -LV. Example: OS-300-2"-LV 
A-160 Thredolet- ~· NPT. forged steel, 3000 psi 
A-161 Bushing- X" x '!(;"brass bushing 

For non-critical water and air flow monitoring applications, the 
ch;~r·t below c;m he utilizer! fo1· m'fieJ·ing :1 :;lock C;~psuhelic' clifft•J·
t'nti:JIIII'essm·c ~ag-e fur use with the DS-300 now sensflr. Simply lo
cate the maximum flow 1-:1te for the meclia heing me;~sm-ecluncleJ· 
the approp1·iate pipe size and read the Capsuh~Jic· g:tge mn~l' in 
inche~ uf water column to the left. The DS-300 sensm· is supplied 
with installation and operatin~ instructions, Bulletin F-50. It ;ai::;() 

includes complete flow conversion information for the th1-ee media 

conditions shown in the cha1-t below. This information enables the 
user to create a complete c.liffeJ·ential p1-essure to flow J';lte con\'el'· 
sion table fo1· the sensor and c.lifferential pressure J!'".ll{e employed. 
Both the Dwyer Capsuhelic• gage and flow sensor feature excellent 
repeal:Jhility so, once the desiJ·ed flow rate is 1letermined, clevia· 
lion from that flow in IJU:mtitative meaMUI'C can he easily detcl'· 
mined. You may wish to m-dCI' the aclju~tahle siJ,•Jml nag option fOI' 
the CapsuhcJic• if.lge to pt-ovide an easily identified reference point 
foa· the p1-oper flow. 
Capsuhelic .. gages with special r:mges ancl/m· cliJ-ect reacling scules 
in app1-op1·iate flow units are availahle on special ortler for mo1-e 
critic:ll applications. Customer supplied data for the full scale Ouw 
(qu;mlity ami units) is required along with the c.liffeJ-ential p1-essnre 
J·e:uling at I hal full flnw figure. Prim· to OJ'fleJ·ing a SJICtial 
Capsnhelic~ differential pressure g-dge for flow a·eall-out, we l'l'C· 

ommeml you J'equest Bulletin F-50 to obtain complete clalit on <·on· 
verting fluw rates of \':u·ious media to the sen:-;nr rliffeJ·cntial 
pl'l'S:mre output. With this hullctin anrl aftcl' m:1king a few :-~imple 
l'all-ulations.tlw t•:<al'll~lll~:"t' J!OIJ,.,'l.' l'l'IJIIin"ll·:m t•a,;ily l~e clctc•rrninr>el. 

1-15116" (49.21( 

In&" (1 57] CLE.ARANC£ 

GAGE FULL RANGE FLOWS BY PIPE SIZE (APPROXIMATE) 
RANGE MEDIA@ 70"F 

(IN. W.C.) 1" 1lr' 1\!" r 2:r' 3" •• 6" 

W;!lertGPMI 4.8 8.3 11.5 20.5 30 ~9 86 205 

2 Air .v 147 PSIA (SCFM) 19.0 33.0 A2.0 650 113 183 3JO 760 
Air t1 tOO PSIG (SCFMl 50.0 90.5 t200 210.0 325 510 920 :!050 

Wilet(GPMI 7.7 1..0 t8.0 34.0 ~7 78 138 320 

5 Air 'It 14.7 PStA (SCFM) 30.0 51.0 66.0 118.0 178 289 510 1200 
Air d 100 PSIG (SCFM) 83.0 142.0 190.0 340.0 610 820 1600 3300 

Water (GPMI 11.0 19.0 25.5 -45.5 67 110 195 -450 

10 Air u 14.7 PSIA (SCFMJ 41.0 n.o 93.0 163.0 250 -UO 725 1690 
Air d 100 PSIG (SCFM) 120.0 205.0 275.0 470.0 740 1100 2000 4600 

Waler(GPMI t8.0 32.0 -40.5 72.0 108 173 310 720 

25 1M ct14.7 PSIA (SCFM} 63.0 112.0 155.0 255.0 390 6-lO 1130 2630 
Air..- 100 PSIG ISCFM) 185.0 325.0 430.0 760.0 1200 1800 33110 7200 

Water (GPMI 25.0 440 57.5 100.0 152 247 435 1000 

50 Au cJ 1-U PSIA (SCFMI 90.0 161.0 205.0 360.0 560 900 1600 3700 
Air til 100 PSIG (SCFMI 260.0 460.0 620.0 1050.0 1700 2600 4600 10000 

Water(GPMI 36.5 62.0 82.0 142.0 220 350 620 1500 

100 Air 'II 147 PSIA (SCfMI 135.0 230.0 300.0 505.0 800 12!10 2290 5000 
Air G 100 PSIG (SCFMI 370.0 6600 870.0 1500.0 2300 3600 6500 15000 

1·l'4" 
(4HS( 

-i 

5116' 
J7938J 

r 
350 

13-10 
3600 

560 
2150 
57110 

8110 
~0 
81110 

1250 
4860 

13000 

1800 
6-100 

18500 

1-f1116" 
(42.86( APPROX 

J 

1·7116" 
(36521 

t 

1r 
560 

2130 
6000 

890 
3400 

10000 

t260 
4860 

15000 

2000 
7700 

22000 



Series 
6040 

The Dwyer Series 6040 Minihelic- lrxfJCating Transmitter combines 

visual monitoring with electronic control of low differential air or compatr 

ible gas pressures. 'This versatile device is ideal for building HVAC sys. 
terns where local indication is needed during maintenance checks or when 

troubleshooting the system. The transmitter design employs the latest siJ. 
icon strain gage technology and operates in 2, 3 or 4 wire control loop cir
cuits. Separate Zero and Span controls plus a 4-ficrew tenninal strip are 

protected in a gasketed side enclosure. Cable gland fits .10 - .25" round 
cable. A lo-35 VDC or 1&.26 VAC (4-wire only) power supply is required. 

STOCKED MODELS 
Model RlftGI MCNiel R•nae •• ¥.~ .. ~· 

Number Inches w.c. Price lllmber Inches w.c. Price · 

6040-G 0-ll.S $1&3.00 &M0-10 D-10 $1&3.00 
6040-1 D-1.0 1&3.00 11140-20 D-20 113.DO 
6040-2 D-2.0 113.00 &040--tO D-40 113.01 
6040-3 D-3.0 1&3.110 &040-60 D-60 113.110 
6040-5 D-5.0 113.110 &040-1110 D-100 113.00 

PHYSICAL DATA 
Maximum Press~: 30 psig (207 
kPa) continuous. 50 psig (344 kPa) 
surge 
Media Compatibility: Air & non
corrosive, non-combustible gases 
Materials: Mineral and glasS filled 
nylon housing, high inl>aCt acrylic 
cover, silicone rubber diaphragm 
Power Supply: 10-35 VDC- 2, 3 
or 4 wire: 16-26 VAG - 4 wire 
Output Signal: 4-20 mA DC, 
limited at 38 mA DC 
Loop Resistance: DC, 0-1300 
ohms; AC. 0-1200 otrns 
Current Consumption: DC. 38 
mA max.; AC. 76 mA max. 
Warm-Up Time: 10 minutes 
PERFORMANCE AT 7o•F 
f21.1•C) 

Zero Output 4 mA DC 
Full Span Output: 20 mA DC 
Accunlc:y, Gage: :t:596 a tu11 sca1e . 
Accuracy, Transmttter: :t:2% of 
fUI span output ~ncludes linearity, 
hyster9Sis and repeatability) 
Stabil"lty: :t:196 F.S.OJyr 
Operating Temperature: 20 to 
120"F ( -6.7 to 49•C) 
Thermal Errors: :t: 1% per SOOF 
Weight 8 Ot.llCeS (227 grams) 
Span and Zero Controls: 
lntemally accessible potentiOmeters 
Pressure C')l"'nectlons: Barbed • 
for ~e· (4-5 mm) 1.0. tubing 
Standard Accessories: Two *10 
X 1" pan head sheet metal saews. 
one .oso· hex a1en wrench. 

Series 
605 Magn!helic·. Differential Pressu~ Dial Gage Indication 

Indicating Transm1ner lWo-wtre 4-20 mA output c E 

The Dwyer Series 605 Magnehelk:- Indicating Transmitter provides 
for both visual monitoring and electronic control of very low differential pre&
sure. The Series 605 is ideal for control applications in building HVAC syste1111 

where local indication is desired during routine maintenance checka or n~ 
sary when trouble shooting the system. The easily read dial gage is comple
mented by the two-wire, 4-20 mA control signal utilizing the time-proven 
Dwyc.>r MaJ,.rndlelic" gage mechanical design and Series 600 :;train-gabre t.nns

mitter technolo!zy. The two-wire design with terminal ~trip on the rear sim
plifies connection in any 4-20 mA control loop powered by a 12.~35 VDC 

supply. 

(1.7 
25 psi (1.7 
25 psi (1.7 

0 ln. w.c. (2.5 
5 psi (34.5 kPa) 
5 psi (34.5 kPa) 
5 psi (34.5 kPa) 
20 psi (1.4 bar) 

-: .... -~· ~: ~' .,._ ., .:·;..:.·· 

. ; 
-·~-~ .. 

• T ............ ~-: 

·.-/ ... ~~15t 

Dwr• tnscrumenlS. Inc. P.O. Box 373f.fichigan City. Indiana 46361!Phone 219 B79-800Clifu 219 872-9057 • U.K. Phone (01494}-461707 • Aus1ralia Phone (021 975&-5355 n 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Heating, Lighting, and Ventilation 
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HEATING: 
EQUIPMENT 

-,HAZARDOUS LOCATION 
ELECTRIC CONVECTION HEATERS 

CertiRe.l for - in Clan 1, Groups I, C 
and D, Division 1 and 2 atmosph
hcrftna ia•itlon t.mperatu .. coa. -~ 
-.. dOW.. eo 392•r c2oo·c, T3J . 
• ~ lop cabinet p,..,..,ta objecta 

froM ..... Mf on top and ... lricting 
airflow . . . : ... 

• Easily ,_nt.d with brackota pnwid-
. etl for wal Jnatollation · · . · .:· · 

• HeaY)' gauge .... 1 with ~po;y "paint 
Rnish for -cellent corrosion ... is· 
-.c.· 

Designed for t:rplcal appUcadou IDvolvlnJ peU"ol~ reftnerla 
and gasoline stora1e and dlapeDIIIDI areas, laduRrial firma that 
use flammable liquid8 ID dip tanka for pans cleaniJal, peUoclaem
lcal companies manufacturinl chemicals, dry cleuinl plants. 
utlllly and natural gas plants, alrcratt han1en, fuellnl areas, ud 
many other hazardous areu covered bJ these clasaUicadou. 

8••••• Hlp quall&J, lon1-llle finned tubular elements with hllh 
,rade resistance wire embedded ID MGO, centered In a bea,-,. 
pup dlalneter abeadl wttb 1 \lf!"dlameter ftna. · 

Ya,.iHI loa-Explosion proof stainless steel terminal box 
'liacluded, with provision for rilid metaiUc conduit entry and ease 
of wiriJll. . 

A built-In automatic reset thermal Umlt for ovenemperature pro- . 
tectlon. Contacton, where required, will be supplied bf c:ua
tomer. Can be operated bJ a non ezploe.loa-rniatant tlael'IDORal 
If the stat is In an area remote from the huardou loc:adon. 

a..n.tc- Must be installed ' minimum of 8" from the noor to 
p~Yi~e sufficient area for air .Dow Into the bottom of the heater. 

208 
240 

208 
240 
480 

r • .u · . .,.., .. -::.).i.·,: .• 4(.1t<'-::!.HAZARDOUS•""a:noNa-~HEA1BS -.an~:. •. . . 
· · ·--·-- -=·====ee,;. '"v · •-.;£.;,.. ~ ~~~~·~'""""' ... · t ·-s::...,~,- . · · -: .... , ·. ·•-':I.·!: .. · · ·· 

..... ..... .. ·c.w-lla ..... .... 
IMi ..... ,._ .... .._.. laLaDCI&I ...... ... Uol 

1140 JIOO 8.7 
1140 JIOO . 7.1 

12.!!10 31110 I 17.4 
12.!!10 1100 I 11.0 
lz.:l80 31110 3 u 

1U ' ' • 
12Al F 

' ' ' 

- ...... pn-., 
D a31a 8 IOG180111A-H 
D a 31 a 8 IOGIIIMIA-H 

- ..... 1536., 
Da31zl 
Dz:llh:l 
Dz31al 

DT f _..._1572"'1 

IIB'T.:JT 
1887.31 
1887.31 

1173.50 
173.50 

1305.00 
1305.00 
1305.00 

I NATIONAL ELECTRICAL CODE CLASSIFICATIONS FOR HAZARDOUS LOCATIONS 

Ablm•vlatecl descripUona or Claues, Groups and Divisions. 0 • : Group D . 

·ao 
ao 

ao 
·eu 
IU 

Jllli.O 

8Pfure selectlnl anJ heater for a particular application, refer to· ··• · 
Article !)()() oC the National Electrical Code (NEC) u weU u Atmospheres such u bat not limited to acetone, alcohol, pso-

National t'lre Prevention Association and ANSI standards for Cur- line, lacquer solvent vapon, na&1lral ps, propane or other IUP.S 

ther information. • or ~n or equl~~n_t h:Uan:l· . 
aass I •. .· • . Graup E 

Atmospheres containlnl combuUble metal dust reprdless of 
resiativitJ, or other combustible dust or similar hazard charac· 
terlsUcs having resisUYitJ or 1- tlaAII I If OHM-Centimeter. 

Equipment does not have surface operat1n1 temperature Ia 
excP!IS or the •gnlllon temperature of the specific IU or vapor. 

Class II 
Equipment does not have surface tem~rature &reater than the 
ignition temperature of the specified duat. 

Group I 
Atmo!tpheres such as but not limited Lo acrolein (Inhibited) (2) 
arsine, butadiene (1), ethylene oxide (2), hJdrogen, aaanuCac: 
tured JCUP.S containing IDOre &bAll 3CM h7dro1en (bJ' orolume), 
propylene oxide (2) and propylnlt.rate. 

Graup C 
Atmospheres such u bat not limited to acetaldehyde, allyl alco· 
hoi, n-butyraldehyde. carboD monoxide, crotonaldebyde, c:Jclo
propan!• diethyl ether, diethylamine, eplchlorohydrln, ethylene, 
ethyl•n•mlne, ethyl mercaptan, ethyl sulphide, hydrogen cyanide, 
hydroJCell liUifide, morpbollne, 2·niuopropane, tetrahydrofuran 
and unsymmetrical dimethyl hydruine. 

. . Graup F 
Atmospheres containlng.black, charcoal, coal, or coke dusL 

Group G 
Atmospheres containing combuUble dust ha\•lng reslstivitJ or 
10" OHM-Centimeter or IJ'ea&er. 

om.-. a 
A location In which ignitable CODCentratlons of flammable mate· 
rial exist under normal operat.IDJ conditions. 

Diviaian II 
Locatiou In which flammable materials wUJ normally be con· 
lined within closed contalnen ud PScape only In the case of 
accidental rupture, breakdown or durin" maintPnance opera
tiona. AAY equipment approved Cor Division I is automatically 
al8o approv.d Cor Division U. 

3322 GRAINGER For The Brands You Depend On, Call Grainger Today/ 
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nttewar 'l'ecbaologi•, lac. 
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Hazardous Location Lights - Series 1586 



~.!1 
a a •• •• 

• 20 
2. 
2. so 

... ar ...... .. 
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HAZARDOUS LOCATION EXHAUST FANS 

.. -I flO .. 
1110 .. .... tao 
#a:!ll 172D 
:IZ!D :NID ..,., .... 

am- ...., .. • 
171 IH 
710 IH - IH .. IU 

111111 ta 
z:.t ., 
:IIIII ~ .. 

.... .... .... 
u 
& .. ....... ..., ... 

l• ... •t fa111 "'""• _,.,. .,_,..,._ contalnln1 flammable, eqtlo
oh-e vapon or aun. Air dr.lh·erl8 O~JeC!Ined below are based 011 
atanclanl ll'lll roclt.'8 ol A&ICA. lla\"f' spark rnillta11t caat aJu
atlnu• raa blacw. 
,._.., a., 1725 arM, IISY, 60 Ha IOiaU, enciOM'CI, haunloaa 
lotallun ball J,.arlnl, ~tplll·lthaM neutor, ezc:ept No. .fC371 ud 
No. :H:Ti-l whki1 have a IIIV"&IOV, CIO lla, capacitor tuotttr. All 
atnd•,. ba\-r nutumaltr I'C!ltr.ltbrrmalt•rulft'llun. &luu.n uniF are 
UL J.lletrd, 1 t"A:!U..I:II lor C :1111111 I, Uroutt 0 aad ca... II, Gmt~pa £, 
F, aftd c; baunlu11a IUt..,.llonL Nut lor uae Ia other haunluns 
ltM"atlons ur whr.rr mutur will ar.ramulate paint nsldue. Buill 
lalo bea\"J' ••~• frame with ample moanllaa holes. 

For lntakeo xaards c-omplylnl with OSHA replallona aee lndul 
.,.der Guarda, Fall. FUl .,.IPited usembled. 

..... . .. .., 
Ill 
Ill 

Ill 
Ill ,.,%11 

III/I» 

11'11 .C020 
17'11 .a•• ..., .c:370 

"'" 2CHJ 
::IIYa 2C8SI 
:!IW• .c:371 
~t"• :U:772 

lai.J7 ... 02.50 •• m..za •:as.so ... 
7IU7 ••• .25 .. 
11111111 •n.2s •• ... •••.so n.o 

llt.'l• .... so ... 
IDI.18 737.00 •• 

CONDUIT lOX for HAZARDOUS LOCAnON FAN MOTORS 
For 111e un Uaytoa bra ... l laa&anlous lora- UL IJsted. Grar Onish. . 
lion ran moton above. II•• l•ole lor It'll· No. AX711. 5hpa. wt. Ullbs. Ust $33.00 
tapplnl 1roundla1 screw. Eullylutalled. Eluil --529.30 

Ordering Is E••Y ••• Phone, Fex, Vl•ll A Bnmch, Or Go Online. GRAINGER 3525 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Electrical Components 



STARTING SWITCHES • HAZARDOUS LOCATIONS 

Controls 

XSD/XSX/ 
FXSD/FXSX 
Manual Motor 

Starting Switches 
Class I, Dlv. 1 & 2, Groups C, D 
Class II, Dlv. 1 & 2, Groups E, F, G 
Class Ill 
NEMA 7 C 0, 9 E F G 
NEMA 3 (Factory sealed type) 

APPUCAnONS 
• Provides manual starti1g and stopping 

ot smal AC or DC motors 

• Motor running protection when overload 
heaters are used 

• XSXIFXSX Series (without overload 
protection) are ideally suited for across
lhe-line applications where a positive 
dtsoonnect means is required 

FEATURES 
• FXSX Series require no extemaJ seals 

(factory sealed} and are NEMA 3 
(raintlght) rated 

• Enclosures are cast copper-free alu
minc.m alloy 

• Operating shaft Is sumless steel cou
pled with a dichromate over cadmium 
plated steel trip ann to provide maxi
mum strength and corrosion resistance 

• Multiple gang assemblies avaHable in 
combination with pilot lights, push-but
tons and switches on request 

• Ground flange joint between bolted 
cover and box provide required flame 
path 

• Provisions for padlocking switch in 
either "'N" or "OFF" position is standard 

DIMENSIONS 
For dimensional data. see page 66. 

FXS SERIES: 

® USTED • ALE E53360 
Mdfor E12379 

GJ- CERTlAEO ·ALE LR11714 

<8> FM-FILE25219 

- See files tor details or cal Killark. 

XSD, XSX, Sertea FXSD, FXSX Serin 
Non Factory Sealed Factory Sealed 

XSD/FXSD Series With Overload ProtectioneD 
Non-Factory Sealed: 
Square 0, Class 2510, Type F 
1-Pole, 1HP, 115·230 VAC 
2-Pole, 1HP, 115-230 VAC 

1
/• HP, 115-230 VAC 

XSD Single Gang 
Ordering Information 

DEAD ''• XSD11 XSD12 
END .,. XSD21 XSD22 

STRAIGHT ''• XS041 XSD42 
THRU .,. XSD51 XSD52 

COVER 
XSD01 XSD02 

ASSEMBLY 

<DOn:ler he81WI ~on page 68. 

Factory Sealed (NEMA 3): 
SquareD, Class 2510, Type F 
1-Pole, 1HP, 115·230 VAC 
2-Pole, 1HP, 115-230 VAC 

11• HP, 115-230 VJ.C 

FXSD Single Gang 
Ordering Information 

STRAIGHT FXSD42 
niRU ''· COVER 

FXSD01 FXSD02 
ASSEMBLY 

XSX/FXSX Series Without Overload Protection 
Non-Factory Sealed: 
Square 0, Class 2510, Type K 
2-Pole, 1 HP, 115 VAC 

2 HP, 200-230 VAC 
3 HP, 460-575 VAC 

3-Pole, 2HP, 115 VAC 
3 HP, 200-230 VAC 
5 HP, 460-575 VAC 

XSX Single Gang 
Ordering Information 

· . ·..: •·• · "~;· ·.•!. CATALOG NUMBIR 

~·~-!1\~:' • ~- >~= :~~ -l,:,,_!,··S-- ' . ~" 
' HUB . :: HUB 2M:, IOIIV 2QA.. fJII1IN 
STYLE ~SIZE t.PHASE" ~HASE 

DEAD ~ XSX12 XSX13 
END IJ. XSX22 

XSX02 

Factory Sealed (NEMA 3): 
Square 0, Class 2510, Type K 
2-Pole, 1 HP, 115 VAC 

2 HP, 200-230 VAC 
3 HP, 460-575 VAC 

3-Pole, 2 HP, 115 VAC 
3 HP, 200-230 VAC 
5 HP, 460-575 VAC 

FXSX Single Gang 
Ordering Information 

.. CATALOG NUMaiR 

.w~:;.?~. -~ ~~-~::· ~-~? ~ ... -J HUB HUB 2IIA., IOOV -. 
STYLE SIZE 1-PHASE $PHASE· 

DEAD '/a FXSX12 FXSX13 
END .,. FXSX22 FXSX23 

STRAIGHT 'Ia FXSX42 FXSX43 
THRU .,. FXSX52 FXSX53 

COVER 
FXSX02 FXSX03 ASSEMBLY 

I 
I -
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Distribution Equipment 
S E A I E S 

XEDS 
,_·,connect Switches l 3 Pole/Non-Fusible 

Class I, Dlv. 1 1r 2, Groups C, D 
Class II, Dlv.1 & 2, Groups E.F,G 
Class Ill 
NEMA 7CD,9 EFG 

APPUCAnoNS 
XEDS Series disconnect switches and 
enclosures are suitable for: 
• Hazardous areas due to the presence 

of flammable gases or vapors, com
bustible oosts or easily ignitable fibers 
or flyings 

• Use in accordance with lhe NEC 
where a horsepower rated quick make
quick break dlsoonnect means for a 
motor and Its controller is permitted 

FEATURES 
(30-60-1D0-200 Amp lltJwlng Style•} 

30-60-100 
Amp Style 

200 
Amp Style 

• External handle is vault type with 

aa~rop~~tor~ln -if~~~~~~~~~~~~~~~~~~~~~~~i!ii~~~~~ "'FP position with 14' to 1hree ~padlod\s~b 

• Provisions for locking in "'N" position 
available as factory modltlcatJon (add 
suffix SU-40 lo catalog number) 

• Enclosure and extemaJ handle is cast 
copper-tree aluminum alloy 

• Cover bolts are stainless steel 

• Westinghouse Type-DS Switches are 
• 11n al 30, 60, 100 and 200 
• .pare assembllel 
• Disconnect switCheS rated at 600 volts 

AC 

~roo Amp 11ou.1ng 5ty1a Only} 
• Two cast conduit hubs; one top and 

one bottom 
• Internal disconnect handle mechanism 

Is a Sliding plate mounted to the cover 

(200 Amp Houlng Style Only} 
• Two drtDed and tapped conduit open 

lngs, one top and one bottom 

• Custom drilled and tapped conduit 
openings available on any ot the four 
aides. (See Conduit Opening Data 
Chart, page 26 of Section 2. or con
sult factory.) 

• Drilled and tapped holes are provided 
with dos.up plugs for fteld assembly 
ot drai1 and breather 

• Handle mechanism lntertoc:kl with dis-
connect switch to prevent opening ot 
enclosure when in the "0~ position 

• Aluminum hinges are suppled as 
standard on lett side of a1 assembfies 

' USTED • ALE E53290 

,. CERTIFIED· ALE LA11714 

See files tor detaill or cal Kllaltt. 

...___.. .,. WII I A DIC· 

~ Due ID wire gutter !1p1U» 11'111 unit I1IUIC be wired witllincomhg (lne) CIOIII8dlor11hrough 1he IDp 

hub and outgoing (JDed) CIOIIIICIIon 10 1he boiiDm hUb. 

XEDs-A R R 

XEDs-a 1 0'-' 9" 

XDSOOOC 14'/• 13l 

101' 
13l 

22 

XEDS Electrical Ratings 

11 ~ 1" 

16 1" 

3~ 

6l 

7 

12l 

2 

2 '" 2 

3 

_ ... · \':"· ' ~~ 

~-.·SWITCH- ~-t!U;. · ~-~;."t:.~· MAXIIIUII HORSEPOWER-ntREE PHAS~L! J~,~,:~~~: 

'AMPERES >120 VAC ·· ., ... :>'2ot0 VAC ~ ;•''" 410 VAC · ,. .. '100 VAC ~·· 110 YDC 

30 5 10 20 25 ~ 

60 10 20 40 60 15 

100 15 30 75 75 25 

200 - 60 125 150 40 

Audary switch kitS .,. available for separate control Clf'CUit applicaliOnS, Ead'l swildl has one narrn8ly open 
end one normally dosed CIOI'II8Ct Eacn switch includes three soldered. identlftad leads. Rated 15 amps at 2SO 
VOlts maximum. ConbK:t fac:IDry • 

:: .. · ........ -



APPENDIX H NOTES 

The criteria used during compaction and moisture content testing was: 

• Compaction: Minimum 95% of Proctor maximum dry density ( 110.8 pounds per 
cubic foot) 

• Moisture Content: Zero to plus two percent (0 to +2% of the optimum moisture 
content (17.4%). Therefore, the criteria range was 17.4% to 19.4%. 

The following should supercede information shown in the records included in this appendix: 

1. Test No. 13, tested on 7/11102, failed moisture content criteria and is, therefore, a 
failed test. 

2. Test No. 16, tested on 7112/02, failed moisture content criteria and is, therefore, a 
failed test. 

3. The term "Pump Station" refers to the Off-Site Area Blower Shed. 



APPENDIX H 

Conveyance Piping Clay Compaction Testing Results 
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1:2!ii~lZ3~i 
NUCLEAR DENSITY TEST DATA ENGINEERINGII\K:. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07/11102 

Inspector: Alicia Hightower Page: _ 1_ of _4 _ 

Density Standard: 2361 Moisture Standard: 529 Meter No.: #7 

Test Lift 
No. Elev. Thick. Location 

1 Grade 12" 24' S of well28 

2 Grade 12" 28'S of well28 

3 Grade 12" 38' S of well28 

4 Grade 12" 50' S of well 28 

5 Grade 12" 10' S of well 28 

6 Grade 12" Retest of test 5 

7 Grade 12" 20' S of well 28 

8 Grade 12" 14' SE of well23 

9 Grade 12" 40' SE of well 20 

lO Grade 12" 20' SE of well 20 

TEST DATA 

Test No. 1 2 3 4 5 6 7 8 9 10 

Soil No. SN-1 SN-1 SN-1 SN-1 SN-1 SN-I SN-I SN-1 SN-I SN-1 

Probe Depth, in. 4 4 4 4 4 4 4 4 4 4 

Time Interval, min. I I I 1 1 I I I I 1 

Aver. Density Count 2I98 249I 2442 2107 265I 2776 2458 2439 2417 24I7 

Aver. Moisture Count 141 186 207 192 186 166 217 201 212 215 

Wet Density, pcf 132.3 125.6 I26.5 134.2 122.4 I21.2 126.1 126.6 I27.0 127.0 

Weight of Water, pcf 13.5 18.3 19.4 I6.5 I7.6 15.6 20.7 I8.7 19.9 20.3 

Dry Density, pcf I18.8 107.3 106.0 115.2 104.1 I04.8 104.5 I06.7 105.9 105.6 

Moisture Content, % Il.4 17.1 19.4 16.5 I7.6 15.6 20.7 18.7 19.9 20.3 

Control Density, pcf 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 

OpL Moisture, % 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 

% Compaction 107 97 96 104 94 95 94 96 96 95 

Results F F p F F R:F F p F F 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LISLE\HER IT AGE_I\9349.AO\NUKE\07 I I 02.doc 



l~ii.;lZ33 
NUCLEAR DENSITY TEST DATA ENGINEERINB INC. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07111102 

Inspector: Alicia Hightower Page: _2_ of _4_ 

Density Standard: 2361 Moisture Standard: 529 Meter No.: #7 

Test Lift 
No. Elev. Thick. Location 

11 Grade 12" 40' S of well 20 

12 Grade 12" 15' SE ofwell25 

13 Grade 12" 15' SE of well 25 

14 Grade 12" 20' S of well 20 

15 Grade 12" 30' SW of well 22 

16 Grade 12" 20' NW of well 22 

17 Grade 12" 22' S of well28 

18 Grade 12" 40' W of well 29 

19 Grade 12" 40' S of well 23 

20 Grade 12" Retest of test 19 

TEST DATA 

Test No. 11 12 13 14 15 16 17 18 19 20 

Soil No. SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 

Probe Depth, in. 4 4 4 4 4 4 4 4 4 4 

Time Interval, min. 1 1 1 1 1 1 1 1 1 1 

Aver. Density Count 3034 2292 2477 2297 2335 2476 2471 2446 2617 2311 

Aver. Moisture Count 204 194 202 202 210 198 205 201 194 205 

Wet Density, pcf 115.3 129.9 125.8 129.7 128.8 125.9 125.9 126.5 123.0 129.4 

Weight of Water, pcf 20.3 19.2 20.1 20.1 20.9 19.6 20.4 19.96 19.2 20.4 

Dry Density. pcf 95.0 110.7 105.8 109.7 107.9 106.2 105.6 106.5 103.8 109.0 

Moisture Content, % 21.3 17.3 19.9 18.3 19.4 18.5 19.3 18.7 18.5 18.7 

Control Density, pcf 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 

Opt. Moisture,% 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 

% Compaction 86 100 96 99 97 96 95 96 94 98 

Results F F p p p p p p F R:P 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LISLE\HERIT AGE_I\9349.AO\NUKE\0711 02.doc 



l~ii•!Z3:J 
NUCLEAR DENSITY TEST DATA ENGI~ 111\K:. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07111/02 

Inspector: Alicia Hightower Page: _3_ of _4_ 

Density Standard: 2361 Moisture Standard: 529 Meter No.: #7 

Test Lift 
No. Elev. Thick. Location 

21 Grade 12" 20' NE of well 13 

22 Grade 12" 18' W ofwe1126 

23 Grade 12" Retest of test 22 

24 Grade 12" 30' S of well 40 

25 Grade 12" 40' S of well 38 

26 Grade 12" 12' S ofwe1141 

27 Grade 12" 10' S of we1141 

28 Grade 12" 5' S of well41 

29 Grade 12" 30' W of we1141 

30 Grade 12" Retest of test 29 

TEST DATA 

Test No. 21 22 23 24 25 26 27 28 29 30 

Soil No. SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 

Probe Depth, in. 4 4 4 4 4 4 4 4 4 4 

Time Interval, min. 1 1 1 1 1 1 1 I 1 1 

Aver. Density Count 2378 2640 2423 2581 2442 2507 2575 2401 2783 2507 

Aver. Moisture Count 202 210 198 185 194 209 171 211 175 206 

Wet Density, pcf 127.9 122.5 127.0 123.8 126.6 125.2 124.0 127.4 119.9 125.2 

Weight of Water, pcf 20.1 20.9 19.6 18.2 19.2 20.8 16.7 21.0 17.2 20.5 

Dry Density, pcf 107.9 101.6 107.4 105.6 107.4 104.4 107.3 106.4 102.8 104.7 

Moisture Content, % 18.6 20.6 18.3 17.3 17.9 19.9 15.6 19.7 16.7 19.5 

Control Density, pcf 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 

Opt. Moisture, % 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 

% Compaction 97 92 97 95 97 94 97 106 93 95 

Results p F R:P F p F F F F R:F 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LJSL.E\HERITAGE_I\9349.AO\NUKE\071102.doc 



1:2!ii•lZ3:i 
NUCLEAR DENSITY TEST DATA ENGINEERING INC. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07111/02 

Inspector: Alicia Hightower Page: _ 4_ of _4 _ 

Density Standard: 2361 Moisture Standard: 529 Meter No.: #7 

Test Lift 
No. Elev. Thick. Location 

31 Grade 12" 50' S of well 42 

32 Grade 12" 15' S of well41 

33 Grade 12" Retest of test 32 

34 Grade 12" 12' S ofwell40 

35 Grade 12" 22' E of well 11 

36 Grade 12" 40' SW of well 9 

TEST DATA 

Test No. 31 32 33 34 35 36 

Soil No. SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 

Probe Depth, in. 4 4 4 4 4 4 

Time Interval, min. I I 1 I 1 I 

Aver. Density Count 2319 2662 2394 2345 2535 2558 

Aver. Moisture Count 206 143 197 170 186 178 

Wet Density, pcf 128.1 127.4 127.6 128.8 123.5 124.3 

Weight of Water, pcf 19.8 13.7 19.5 16.6 18.3 17.5 

Dry Density, pcf 108.3 108.7 108.1 112.2 105.2 106.8 

Moisture Content, % 18.3 12.6 18.0 14.8 17.4 16.4 

Control Density, pcf 110.8 110.8 110.8 110.8 110.8 110.8 

Opt. MoM1are, % 17.4 17.4 17.4 17.4 17.4 17.4 

% Compaction 98 98 98 101 95 96 

Results p F R:P F p F 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LISLE\HERIT AGE_I\9349.AO\NUKE\0711 02.doc 



1:2!ii•~l:33 
NUCLEAR DENSITY TEST DATA EI\K31NEERINB INC. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07112/02 

Inspector: TMK Page: _1_ of _3_ 

Density Standard: 2498 Moisture Standard: 686 Meter No.: 5 

Test Lift 
No. Elev. Thick. Location 

1 Grade 12" 15' W of well 11 

2 Grade 12" 25' W ofwell9 

3 Grade 12" 17' W of well 11 

4 Grade 12" 50' W of well 11 

5 Grade 12" 100' S of well3 

6 Grade 12" 30' N of well 6 

7 Grade 12" 25' N ofwell5 

8 Grade 12" 15' N of well 1 

9 Grade 12" 25' N ofwell7 

10 Grade 12" 15' N of well 8 

TEST DATA 

Test No. I 2 3 4 5 6 7 8 9 10 

Soil No. SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 

Probe Depth, in. 4 4 4 4 4 4 4 4 4 4 

Time Interval, min. .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 

Aver. Density Count 3030 3257 3368 3064 3389 3007 3237 3301 3173 3164 

Aver. Moisture Count 203 225 225 232 226 252 236 230 238 239 

Wet Density, pcf 128.3 124.4 122.7 127.6 122.4 128.4 124.7 123.7 125.7 125.9 

Weight of Water, pcf 16.4 18.4 18.4 19.0 18.5 20.8 19.9 18.8 19.5 19.6 

Dry Density, pcf 111.8 106.1 105.1 108.6 105.9 107.7 105.4 104.9 106.2 106.3 

Moisture Content, % 14.7 17.4 17.6 17.5 17.8 19.3 18.4 17.9 18.4 18.5 

Control Density, pcf 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 

OpL Moisture, % 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 

% Compaction 101 96 95 98 95 97 95 95 96 96 

Results F p R\P p p p p p p p 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LISL.E\HERIT AGE_I\9349.AO\NUKB071202.doc 



l~ii.;lZ33 
NUCLEAR DENSITY TEST DATA ENGINEERINC31NC. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07112102 

Inspector: TMK Page: _2_ of _3_ 

Density Standard: 2498 Moisture Standard: 686 Meter No.: 5 

Test Lift 
No. Elev. Thick. Location 

ll Grade 12" 35' W of well 32 

12 Grade 12" 15' W of well32 

13 Grade 12" 20' W of well 33 

14 Grade 12" 25' W of well 2035 

15 Grade 12" 15' S of well37 

16 Grade 12" 10' S of well39 

17 Grade 12" 20' S of well 40 

18 Grade 12" 15' W ofwell32 

19 Grade 12" 10' S of well 39 

20 Grade 12" 15' E of well 13 

TEST DATA 

Test No. II 12 13 14 15 16 17 18 19 20 

Soil No. SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 SN-1 

Probe Depth, in. 4 4 4 4 4 4 4 4 4 4 

Time Interval, min. .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 

Aver. Density Count 3249 3794 3143 3365 3387 3698 3119 3342 3447 3068 

Aver. Moisture Count 229 183 242 229 213 207 236 230 217 240 

Wet Density, pcf 124.6 116.7 126.2 122.7 122.5 117.9 126.6 123.6 122.6 127.5 

Weight of Water, pcf 18.7 14.6 19.9 18.7 18.3 16.8 19.6 17.9 18.6 19.7 

Dry Density, pcf 105.8 102.1 106.3 105.0 105.2 101.2 107.3 105.7 106.0 107.8 

Moisture Content, % 17.7 14.3 18.7 18.0 17.5 16.6 18.0 17.4 17.7 18.3 

Control Density, pcf 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 110.8 

OpL Moisture, % 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 

% Compaction 96 92 96 95 95 91 97 95 96 97 

Results p F p p p p p R\P R\P p 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LJSLE\HERIT AGE_I\9349.AIJINUKE\071202.doc 



l~ii•1Z3~ 
NUCLEAR DENSITY TEST DATA ENGINEERING INC. 

Project: American Chemical NPL Site, Griffith IN Job No: 9349.AO 

Client: Heritage Industrial Services Date Tested: 07112/02 

Inspector: TMK Page: _3_ of _3_ 

Density Standard: 2498 Moisture Standard: 686 Meter No.: 5 

Test Lift 
No. Elev. Thick. Location 

21 Grade 12" 20' W of Pump Station 

22 Grade 12" 25' W of well 13 

TEST DATA 

Test No. 21 22 

Soil No. SN-1 SN-1 

Probe Depth, in. 4 4 

Time Interval, min. .25 .25 

Aver. Density Count 3213 3019 

Aver. Moisture Count 243 229 

Wet Density, pcf 125.1 128.3 

Weight of Water, pcf 20.0 18.7 

Dry Density, pcf 105.1 109.6 

Moisture Content, % 19.0 17.5 

Control Density, pcf 110.8 110.8 

OpL Momure, % 17.4 17.4 

% Compaction 95 99 

Results p p 

P: Test Passed F: Test Failed R: Retest of Failed Area 

P:\LISLE\HERIT AGE_I\9349.AO\NUKE\071202.doc 
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APPENDIX I 

Conveyance Piping Material Specifications 

• HDPE Pipe 
• Miscellaneous Fittings 
• Pipe Saddles 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

HDPEPipe 



Ll:.tf/01 .MON 15: -i2 F.U.: 2622554064 FORR1::1< :>urrLx 

.-.:. ~ PERFORMANCE PIPE 
~ A DIVISION Of! CHEVRON Pt«.1.PS CHIPotiCAl COMPANY LP 

'. 111-c ..... ..:,::.:,;-- 2929 MOR'nt carrRAl EXPRt!SSWAY. SUITE 300 
P.O. 8011[ D.-.. 
RICtiAAOSOH, TSL&$ 7SIJG-3Mfi • f1721'1&2e/IB 

October 18, 2001 

Forrer Supply C~. Inc. 
W19• Nff •11 McCormidc Drtve 
P.O. Box 220 
Germantown, WI 53022.0220 
(212)2~030 Fax(262)~ 

This Jetter ha5 been prepared at yow request conc:eming Performartce Pipe 1000 Series 
HOPE pipe and fitting,. 

Performance Pipe 1000 series pipe and Rlli»gs are rnanuhK:hnd from r8Sins haVIng • 
eel dass d PE 345464C aocordlng to ASTM 03350. This is a high clensiy. high 
moteeuw weight polye4t~ne resin th.t meets the criteria for • Type Ill piping rrMilerial 
rn ac:.cordance with ASTM 03350. Petformanc:e Pipe 1000 pipe has a Plastk Pipe 
Institute recommended hydro:dalk baie of 1800 ,.. 8t 23-c and 800 psi at fiOOC based 
on TRI3 as derived from ASTM 02837 test methoclololw. 

The dimensional charadefistics and pressure capabilities of PeJformance Pipe 1000 are 
established in 8QCIOr'danc=e with the guidelines set forth in ASTM F714 for aims ~ IPS 
and larger and 03035 for siZes smaller than 3• IPS. These standards are rwflieenc:ed in 
the print line and repeated every two feet along the entn length of pipe. 

Since""Y. 

·?~w~ 
Heath W. Casteel 
T echnlcal SeMces Engineer 



PE 3408 Industrial Piping System 
Pipe Data and Pressur~ Ratings Bulletin No. 301 
(ltl.- welalltl .,. oalollalecf In •••l'lllnM wlh '" '"'·7) A.,.,.t•l•.,. .._..., ..,1111t.c1 on utlnl nomfNt 
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to fll tiM plpt ID, Nllt lo ~~~ dlrwMtlone tM tolnnOM In lpplgbft pi~ tpecNICIICiortl. 
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l•glnwtng Menutl. 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Miscellaneous Fittings 



. 
. 1/26/0l liON 1S: 4.2 FAX 2622554064 

ow .... 

t 1 Plexco· _.. 

Dimensions for Fabricated Fittings 
and End Connections 
PLEXCO fittings are made 
from rbe same resin as 
PLEXCO E.HMW PE 3408 
Pipe. Mitered f"rttings are 
assembli~ fu9Cd wilb angular 
cut pipe segmeots. Due to the 
coarapmion o( mitered f'"ll
tiDp. ~ are greater than 
chose imposed oo pipe of 1he 
s.meSDR.. 
PLEXCO o1fers t-..o styles of 
f"dtings. 

MITERED ELL 22.5° 
I SIZe R c 8 

~ 13-118" 4 .. 4-114'" 

3 13-518 4 4-318 

4 14-1/4 s 5-112 

6 15-114 6 6-518 

8 1&-114 6-112 7-318 

10 17-114 6-112 7-518 

12 19-112 8 9-114 

14 21 8 9-318 
1& 24 8 9-618 

18 27 8 9-31-4 

20 30 8 10 

22 33 8 1~1/<1 

24 38 8 10-318 

28 42 14 1&-314 

30 45 14 17 

32 48 14 17-118 

36 5o& 14 17~ 

42 63 21 25-1.18 
48 72 21 25-314 

54 81 21 2e-318 

... ...,S/91 

PLEXCO fally prewre rated 
fittiaes are produud from 
heavier wall pipe which pro
vides the capability of desip 
equal to the piping S}'SlCIIL Tbc 
titling outlet en& are machined 
10 the desired S.Dft. 

PLEXCO reduced pras•n 
,.._, rdd-cs ~ produud 
from the same wall pipe md are 

45. &7.s• go• 
B 8 8 
7" 10-3/8" 14-314. 

7-1/4 10.31-t 15-1/4 

8-112 12·118 1&-718 

10 13-3~ 18-7/8 

reratcd in accordance with 
industry pr.teticc. The pcessurc 
ratiue of thele fittings is 
approx:imatdy 15% of srraigfu 
pipe of the same SDR.. R.edDced 
presswe raled fittiJJgs are 001 

available iD all sizes and 
SDR '1. Coasult PLEXCO 
Bulletin No. 22.7. Hlp .Debsiry 
EHMW PE 3-tOI INutrtal 
~odPKkapacDaca 
fOI" natlability. 

10.718 15 20-318 
25.s- ELL-% SEGIIENT 

11-1#4 15-518 21-318 

13-1/2 18-1/2 24-718 

13.-718 19-1/4 2&-114 

14-314 2G-718 2&-718 

15-618 22-112 31..318 

16-112 24-118 34 

17·1~ 25-518 36-518 

18-1/8 27-114 38-1/4 

25-718 36-112 50-318 

26-518 38-118 53 

27·112 39-314 56-618 

29-1/4 42-718 ~718 

38-314 54--3U 75-&8 

Bunetin 321 

41-114 59-112 

U.lU 64-3J8 

83-112 

~-114 

Nofe: All cllrrtensitoN a,. nomlmll and~ nof ..a. ~""' 
'IIWY slightly with temperature change. Appk8tloM t1)Ciumg em. 
ditnenslonal blelances should be tewie•ed beb'e Of del#nO fllfirlg$ 
or accessorit.s. Fai:JrlcMed 1i11Jng$ are produced flO Oldw Mltl .,. 
I'IOn<ancelable snd notHetumsble . 

321 I of I 
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Chevron 

=== Plexco 
8Uu.ETIII a20 

Dimensions for Molded Fittings 
~~ fittings are injection molded from the same 
ttigl'l quality polyethylen9 re$ins 8$ PLEXcoe 
~thylene Pipe. and meet the applicable 
requtremems of ASTM D 2513. In addition. bun linings 
meet the requlremel"tS of ASTM 0 3261 white socket 
fittings conform to ASTM D 2683. All of the fittings in 
this bulledn are ~ inlection molded. 

All ............... In 
PE240e Md PE,..._. 

MOLDED 
BUTT TEE 

BUTT 90° ELL 

BUTT 45° ELL 

HOMNal. 
Sl%£ 

e..T .. 

112' CTS 

1- CTS 

)/4'"'5 

1" IP$ 

1·114. IPS 

1·112" IPS 

2"11'5 

~IPS 

3~ IPS 

3"1PS 

c·rPS 
.-~IPS 

riPS 

r1PS 

II" IPS 

he 80EU. 
1r.z- CTS 
,. ClS 

314• IPS 

I' IPS 
1-t,.• 1"5 

,_,~IPS 

2" IPS 

~I'S 

YIPS 
3•1PS 

•"IP$ 
4•1PS 

t•IPS 
e•lfiS 
rIPS 

...... UL 

3"1PS 
4•gos 

•·IPS 
15' If'$ 

S"IPS 

I!!" iPs 

All dimensions and weights are nomiNf with 
measUf'em&nts taJoen at 73•F. This information is 
provided as reference data only. applicationS requWing 
close dimensional tolerances should be reviewed betote 
ordering fillings. 

SO" ~- p~ PAOUIOii 
A B l. o.wmT'f WEIQH'f ... .) 

7 1-~ 2-718 S-314 10 o.7 

" 1-3M J 6 10 l.l 

11 1·~ 3 6 10 1.2 

11 1·~ 3-M!I .... 10 1 .• 

9-11 3 &.1Q 9 10 s.o 

" 3 <1-318 6-314 10 6.2 

, .. 2·718 S.1. 10.1,_ 10 14.0 

11•17 2·711 $-118 IG-1,. 10 10.0 

9 3 6-118 12-114 • 14.0 

11·21 3 5-31• 11-112 4 lUI , 3 6-3/A 1~112 • 2Q.O 

11-21 3 ~,,. 12-1/4 • . 15.2 

• ... ,,. ..Sill 17-11'( 13.0 

11-32-S 4 ~1/4 16-1/4 10.0 

11-32.5 6 12-1.111 2~,,. ~.s 

SOil ~ PACIICAGII!: ~ 
A 8 t QU.tiM11I'f wPIHT~ 

7 1·3/4 2·MI 10 o.• 

" 1-518 2·718 10 1.0 

11 1-3/4 3 10. 0.9 

11 1-3/4 3 10 1.3 

9-11 3 4-318 10 3.0 

11 3 4-318 10 4.5 

7-e 2-718 s 10 10.0 

11•17 2·7• 5 10 8.0 

8 3 6 • ')2.0 

11-21 3 $-112 ~ 1.11 

• 3 &-518 • 18.0 

11-21 3 8 .. 12.0 

• • ~112 2 :zo..o 
11-32..5 • 1!1 2 1S..O 

11«.5 Cl 11-718 a.o 

SOft ~ PAOCAGe Neue~! .. • L OIIAifiJ1'Y WIIGHI"...., 
.. 17 3 S-112 • 10.0 

9 3 5-112 • 1U) 

11-21 3 5 • 10.0 

0 • 7-114 2 17.0 

11~5 • &-114 2 12..0 

. 11·3:2.5 6 10 16.5 
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Southwest 
Stainless, Inc. . .. FOR All YOt.R STAN.ESS f'EED 

flANGES- Generally O)nforrn to .ASA 816.5 specifimtions for dimensions ond ASTM-ASME 

A-182 fer moleriol specificatioiiS. 

Now Stocking 146
- 24" 150# large 0.0. Flanges 
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~Southwest 
~Stainless, Inc. 36 

ASA B16.S ASA ISO POUND FORGED FLANGES 

Tl1REAOED 

'I'IEt.MD HECK 

SLIP-Opt lAP .JOINT 

1¥. 13J,. "· v. 1¥. ¥. ~ 

1 ""& 1* ... -% fl4 f•.Aa 1.05 .II * 1.09 '1. ~ 1.11 

2 1 15Jfa 4-% ]IJ. 2¥.6 1.32 LOS "/r6 1.36 'li -~ .. 1.38 

4'A. % 2Y. 2~ ... -4-"t. l'lt 'l'l" 1.66 1.l8 Ufl6 1.70 ~ ·~~ 1.7'l 

s 1lft6 t}", 2~. ·- ~ 3¥. 2'1ha 1.90 1.61 Y. 1.95 % ,. 1.91 

6 ~ :w. )1ft. "-% 42t. !"Is !.38 !.07 1 ,_ ..... i~J, 1 ! . .46 

7 *' 4'/r 3~6 "'- J.& S% 2~ !.18 2.47 1 1/e t.94 ~. 11M !.97 

7'11 1 'ft6 5 "'" 4-i~M 6 2'lc 3.50 3.07 '1¥.a l.S7 ~ 1l'•• 3.60 

""' uv •• 5Y.a "'~ .. 8- ~ l 'l•.Y .. 4.00 ).55 1'k 4.07 '* 11.(. .4.10 

9 ~~. 6~. s:v.a •· :y. 1% 3 .c.so 4.03 1¥ta .t.S7 Ytt. 1~. .4.60 

·~·· 7¥16 6Yr• •· ... l'h 3111 5.S6 s.os 
1 '"" 

5..66 .,.,. 111M 5.69 

, 8Y, 'J.,. 8- .,. ~ J'fl 6.63 6.07 ,,,. 6.7! % 11fM 6.75 

1•n 10% 9"1 .. ·- ~ 11¥. " 1.6] 7.98 1~ 8.72 .,. fY. 8.75 

1Vta U% 1! 1!-1 14% ... 10.75 10.02 1 1V .. 10.11 % 1'~ 10.9! 

15 , .. ~~ 1!-1 17 "'"' 1'!.75 1!.00 ~~. 1!.88 'n 2¥16 12.9! 
-- . -· -· 

ft•- __,_ ._ A!SA 116,5, • "~- ...... - ... ~ .., .. ,. ... ..,_,,_ ... or· .. ,, .. ..., ....... - ..... 
.... ;..._ •• ·-...... _... .. ~. ...... s.-t-1 ._ .. ---

.. 'A." • .-•-• .. -·- loo --Q-·-.,,......, -"f • T'r ~--· S.,.. '1..-..... ....... ....N le .. ~ ..... lty ............ 
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FLANGE ADAPTER 

IPS Length (C) 

Size 7-.9 11-32-5 

1-112" 6' 6. 

2 6 6-114 

3 6 6-1/4 

4 6 7-1/8 

6 8 7-318 

8 8-518 6-1/2 

10 8-3/4 7-112 

12 9-1/4 ~114 

14 12 12 

16 12 12 

18 12 12 

20 12 12 

22 12 12 

24 12 12 

28 14 14 

30 14 14 

32 14 

36 14 

42 21 

48 21 

54 21 

........ 

B 

I. '"""= 

FlANGE ADAPTER 

6of8 

t-liJUU:.l'l ::>ur r .L.I 

flange Dia Flange Thickness (n Radius 
B. 
3-1J8p 

3-314 

4-518 

8 

8-114 

10-3/8 

12-314 

15-112 

17 

19-112 

20-1/4 

23-118 

25-1/4 

27-1/2 

32 

34 

36-114 

40..112 

47-114 

53-112 

59-518 

7-9 

0.30-

0.38 

0.55 

0.71 

1.05 

1.36 

1.69 

2.01 

2.20 

2.52 
2..83 

3.15 

3.46· 

3.7fr 
4.40 .. 

4.71"' 

-oR9only 
+DR 11 only 
"OR 11 - 17 only 
-DR 17 - 21 only 
OOR 21 onty 
#OR 26-41 

11 ~ 21 

0.24-+ 

0.24• 

0.35" 

0.45 

0.61 

0.87 

1.08 

1.28 

1.40 

1.61 

1.80 

2.00 

2.20 

2.40 

2.80 

3.00 

3.20-

3.60-

3.00-

3.40-

3.20@ 

Notes for Lap Joint Flanges: 

26-32..5 R 

1/t'"' 

318 

318 

0.45 112 

0.67 112 

0.87 1/2 

1.08 112 

1..28 112 

1.28 112 

1.28 112 

1.28 112. 

1.28 1/2 

1.28 1/2 

1.28 112 

1.28 112 

1.~ 112 

1..36e 112 

1.53# 112 

1.78'1 1/2 

2.().4# 112 

2.29# 1/2 

This informalion may be used for determinitJg hardware speeiflcarions. 

AWWA ~207 Cia.$$ D Fl3nges are inYent.ol1ed;, sizea 2" IPS fhro 36~ 

IPS. 

2"- 12:" COI'IIfOlufwHJ su.inleu $lee/ Lap Joint Flenge and 4" • 12" Class 
150 Bnl lnventolied. Stain/~ Sleet. Epoxy Coaled. Split RintA 81/nd 
Flang.s. and DurSe Iron are lor sp«::##ll order only. Prkes and lead 
lima are evaii/Jble upon request PLEXCO does no1 supply~ 
for flanges. 

This /rllomJarion may be used for determining ~re ~s. 

, ..... 
: 

--

\ . . 
:vJ 
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BUPPSS-Stainless Steel Flange/Backup Ring 

re~- ~~ ~ ~~~!·: 
0.0. 

• Description Utlllzes the paterued IPP Den.aJtex- flange cross section 

• Utilization HOPE. stainless steel. and carbon steel stub-ends 

• Matertal Cast in stainless steel ASTM A351CF8M (316), CF8 (304), tensile 70,000 psi; I 

yield 30.000 psi; 30% elongation l • Dimensions Bolt cirde is ANSI/816.5 class 150. Mates with ANSI 816.5, 816.47, AWWA C2JJ7 
~ 

• Finish As-cast 1o fuly madlined • E 
i 

~ ~ 
.,.. 8ok Boll Bolt ~f sr;;;t ~ 

~~Code OiL a.. Count Hole Circle Radius = ~ Opera*lg i 0..0. T LO. y N B.D. B.C. A ) Plaa\n PT...,. ,. SUPPSS-31&-GtOO 4.25 .40 1.38 0.3 • 0.62 3.1~ 0.0& •• 275 %75 

1.s- EMJPPSS-318-0150 5..00 AO lg'T 0.3 4 0.62 3.H7 o.oe 1..26 275 275 

2" BUPPSS-.316-0200 6.00 .40 2....:1 0.4 4 0.75 4.'75 0.13 1.78 209 275 

3'" euPPS$-318-0300 7.50 ..co 3.80 0.4 4 0.75 6.00 0.13 2..50 140 205 

4"' EkJPPSS-318-04()0 9.00 .50 4.80 0.4 8 0.75 7.SO 0.13 3.fi6 130 190 ,. BUPPSS-316-0600 11..00 .eo fi.7S o.s 8 Oril 9.50 0.13 6.08 136 200 

BIJPPSS.316-0800 
) 

•• 13.50 .70 8.75 0.5 8 0.111 11.15 0.13 8..81 125 113 ~ 

1o• SUPPSS-31&-1000 18..00 .$10 10.92 0.5 12 1.00 14.25 0.13 12.41 138 200 ' 1:Z· SUPPSS-316-1200 19.00 1.0S 12.92 0.6 12 1.00 17.00 0.25 20.86 115 168 f. , .. 81JPPSS.31&-1400 21.00 1.13 14.18 0..6 12 1.12 18.15 025 2.5.71 107 157 J 
1&· ~16-1800 23.50 1.25 ,._,~ 0.6 16 1. 1.2 2125 0.2S 3'f.71 94 1318 

t ,.,. BUPPSS-31&-1800 25..00 1.34 18.20 0.& 16 1.25 22.75 0..25 33..88 8S 122 

20'" BUf'PSS-316-2000 27.50 1.A7 20.25 0.6 20 us 25.00 0..25 40.77 75 110 t 
22" BUF'PSS-316-2200 29.50 1.5-4 22.25 0.7 20 1.37 27.25 Q.2S 52.00 15 110 f. 

.E 
24. ~16-2400 24.25 

~ 

32.00 1.60 o.e 'ZO 1.27 28.50 0..25 59..14 83 93 ~ c 
2:8"' BUPPSS-318-2800 34..25 2.20 28.38 o.50 M 1.375 31.75 0.31 106 80 11'1 ~ :za• BUPPSS-318-2800 3S.50 2.30 28.38 0.50 21 1.375 34.00 0.31 117 80 11T ·~ g 
w BUPPSS-316-3000 38.75 2.18 30.38 0..5& 28 1.376 36.00 o.31 130 .. 94 ~ 
32"' B\JPPSS-31&-3200 41.75 2.36 32.38 O.!i& 28 1.625 85.00 0.31 158 64 94 ~ 

I' .. 8UPP'SS418-3600 46.00 2.35 36.38 0.60 32 1.625 42.75 0.31 175 50 73 ! 
t 42" BUPPSS-316-42100 53..00 2.<48 42..38 OJIO 38 1.825 .49.50 0-31 2315 AU S8 } .... euPPSS-316-4800 S.-50 2..-5 48.50 0.70 44 1.625 se.oo 0.25 300 30 44 -t 
,;.. sc• 8UPPSS-31&-SIOO 86.25 2.80 5U2 0.70 " 1.375 Q.75 0.19 380 30 .. .~ 

.t 
1. Opeqllrlg~an 111 ~ ...._.,_... a.-.,tac:lord2. ;t; 

"· 
2. ~~-· ... ....., ..... ~'-:lord1.S. ;~ 

:? 
-~ 
'.i 
i~ 
I~ 

If 
.~ 

i~ 
i~ 
I~ 



I ;/' t 3'' Fl~ 

Jrade Na;nes 

ASn~ 0-2000 Clessificatio~ 

Oure~eter Range {Shore A) 

Tensfle P.ange (P.S.J.) 

Elongation {Ha~.x) 

Compr-essfon Set 

Resilience- Rebound 

.A.br as 1 on I<!!~ is tat~ce 

Te-er Res1stanc~ 

SolYent R~sistanc~ 

Oi I Pe~dstance 

Low Te~erature Usage (FOJ 

High Temper•tvre ~sage (f0 ) 

EPR, EPT. EF~I·J 

l 
C~ordel. Epcar, ;.:;!~;:!,::h?, tpsy~. 
Vistalon 

CA 

.3() - 90 

soo • 2500 

600 

G~d 

Good 

Good 

Fatr 

Poor 

Poor 

to 3500 

E•cellent 

Fai,. to Gc;od 

Ethylene Propylene fs ·a polymer with outstanding properties. 

except;onatly 9ood weather agin9 and ozone resistan,e. 

er.cell~nt water ana chem1c41 resistanc~. 

~xlelle~t resistane~ ta 9a5 penmeebilfty. 

~eat resistance t'-cellent up to 350° F. 

ofJ and so lvel'l: res fs~ance ~s p.,or. no·.~ltver. H is fei rl y go~.:1 , rr ~ "':'•-:~--: 

and alcohols. 

not (ecommend~~ for food applfcatio~s. 
L _ _:.... 

-•.. _:;.qmc processing j;rob1P.m~ due to enr::i-UCk. property r~stdct. roli ~ .• ;.:ir.~. 

i:iV-l it 1:s uSeaDle for mol<!ed rolls. 
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~Southwest 
t::tJ Stainless, Inc. 

STANDARD STAINLESS STEEL TUBING 

GENERAL CHARACTERISTICS 

CHEMICAL COMPOSITION MECHANICAL PROP£ATr£S 
STAINLESS PAINCIPAL ELEMENTS~ ANNEALED COI'tOITJON • I'IOMIN"L 

ST'EEL TYPICAl. ¢HAA.ACTEAISTJCS 
TYPES CR "' c OTtER TENSILE YIELD ELONG.% HARDMESS 

ELEMENTS PSI PSI IN::t"' ROCKWELL 

111.00- 6.00- 0.(18 85.000 35,000 65 B80Ann General~ '-:300". tleries 304 -20.00 11.00 mas 105.000 75.000 20 895~ grede tot 1UIWlg appljcallon$. 

18.00. 8.00. 0.035 Low calbon l)1:le 304 where 
304L - 80.000 31l.OOO 55 975 9re.a1er resistance 10 c.arblde 

20.00 13.00 mea perclprtalion Is dftire<l. 

J()4N 
UI.OO.. 8.00. o.cu-

85.000 35.000 55 880 ~ tnediftedfor i~O - h'9fl temperature strengltl. 20.00 11.00 0,10 

310 2UJO· 19.00. 0.15 
9f>.OOO 45.000 CIS 985 ~ r8SIIIIance ro sc.eolin9 end -

26.00 22.00 ,. OJtd31101l up ro 20()0"'j:. 

Bener ClOfTOeiOfl ~·stanoe lll'lan 16,()0- 1 1.00. 0.08 Mo 3,6 
18.00 1o4.00 ~.00·3.00 

85,000 35.000 so eeo lype 30ol io redudrtg ~. Good 
ma• hl·!ernp~. 

16.00· 10.00. O.D3S Mo low carborl type 316 wflere 
316L 7$.000 30.000 60 B7S {lre!ller •esielance lo~ 

1e.oo IS.OO rnas 2.00•3.00 perdpillllion •5 dr.i•ed; 

16.00· 11.00. 0.04- Mo Carboo modd6eG lor iiT'P' owed 316H 
18,00 t.c.OO 0.10 200-3.00 

86.000 JS.OOO 50 8130 tempetal&lre Sflef1g17't. 

t8.00· 11.oo- 0.08 Mo Snnt1~ to type 316 t>ut"lllittl ~ 
317 

20.00 14.00 3.00-4.00 
90.000 •o.ooo .. s 885 corrosion r~ end~ ,_ 

51rength. 

17.00· 9.00.. O.OB Ti T1lani&no Slatlllizecl Rglll'l$l 
321 

20.00 13.00 SXC-0.80 
!iii>POO 35.000 55 B80 ~ P'"e:iJ;Jitewon'Stmltar .......... propeniQs lo type 304 

17.00· 9.00- o.oe Cb • Ta Cdumbiarl and fa"'laltlm 
3<07 

20.00 13.00 10XC•1.00 
95.000 •o.ooo 50 885 ~ OIQall'tSI caii>IC79 

ITI8JI prec!pitetion. 

PHYSICAL PROPERTIES (Annealed) 

SPECIFIC SPECIFIC THIAMAL. MEAN COEFFICIENT 
IEI.ECT. OF EXPANSION '"F n:NSIOHPSI 

TYPE DENSITY f'E$fST HEAT CONDUCT MODULUS OF 
IIIIAGNETIC 

L85fCU.IN. 
o.tMS BTU/L8. 8TUntA.50.FT.I EL.AS'I"'Cm' 

PAEMEABIUTY 

CMICM" DEG.F DEG.F(21r) 32-212 32·1280 

304 0.29 72 0.12 9.4 9.6 X 10 ° 10.4 X 10 • 28.0 .. 10" 1.003 
304l. 

310 0.29 78 0.12 8.2 8.11 " 10 • 9.7" 10 • 29.0" 10' 1.oo3 

31fi 0.2' 7A 0.12 ,_ .. 6.9" 10 • 10.3 )o. 10 • 28.0 ... 10" 1.003 
3161. 

317 0.29 74 0.1~ 9.4 8.9" 10 • 10.3 ... 10 • 28.0" 10" 1.003 

321 0.29 72 0.12 9.3 9.3 " 10 • 10.7' ... 10 • 28.0"' 10" 1.003 

347 029 13 0.12 9.3 9.3"' 10 • 10.6 ... 10 • 28.0 >< 10" 1.003 

21~ 0.29 - 0.12 9.6 93 .. 10 • - 28.5,. ur 1.00~ 

Tne lfJionft- 8"11 "IKD pr~Jltlf«< ~Me~ or nw:or~ -~soii"!CI- ri<J(" !I'U'I'""'I:'!I ol ma•-or,_......,., Ylfue" "'~~~ 
~r suggnlo!!d ro--~~~an. fiDdc ~ ~.,. P'JIP')!II!Of~lliiDniO•I'IIIIt)le l"le~ 10~ 'W o-n~1o01>Wid -.no~ 
~ ;!1$ _.anbell, ~~Dr.,.,..,, ol ""- IDr 1~01 Oltlvr pUrJJOIII!'S 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Pipe Saddles 
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JCM 418 FABRICATED TifREADED OUTLET & 
]CM 438 STAINLESS STEEL THREADED OUTI.ET 
Tapping Sleeve 
Typical Specification 

JCM 418 FABRICATED niREADED OUTLET TAPPING SLEEVE 

Service fittings shall be the high strength type fabricated of ASTM 283 Grade C Steel or 
ASTM A-36, which conforms to and reinforces the pipe. Sleeve shall be minimum 8" wide 
and be sized to fit and reinforce the pipe circumference. 

Sleeve outlet shall have a minimum 3/ 4" wide Buna-N gasket recessed in a machined 
groove around the threaded outlet. 

Service fitting shall be furnished with a corrosion resistant shop coat paint primer with high 
strength, low alloy corrosion resistant bolts and nuts (AWWA C-111, ANSI 21.11). Optional 
Fusion Applied Epoxy Coating (AWWA C-213) and stainless steel bolts and nuts available. 

Service fittings shall be }CM 418 Threaded Outlet Tapping Sleeve or approved equal. 

JCM 438 STAINLESS STEEL THREADED OUnET TAPPING SLEEVE 

Service fittings shall be the high strength Stainless Steel18-8 Type 304, which conforms to 
and reinforces the pipe. Sleeve shall be minimum 8" wide and be sized to fit and reinforce 
the pipe circumference. 

Sleeve outlet shall have a minimum 3/4" wide Buna~N gasket recessed in a machined 
groove around the threaded outlet. 

Service fitting shall be furnished with 18-8 Type 304 stainless steel bolts, nuts and washers. 

Service fittings shaJl be JCM 438 Stainless Steel Threaded Outlet Tapping Sleeve or approved 
equal. 

laJ 003 



FORRER SI:PPLY 

JCM 438 All Stainless Steel Threaded Outlet Tapping Sleeve 

For taps and connections on larger pipe, thin wall pipe 
and pipe requiring extra reinforcement in corrosive or 
aggressive conditions. 

The JCM 438 All Stainless Steel Threaded Outlet Tapping Sleeve is especially 
recommended for aggressive or ac;dic conditions. The heavy gasket section and 
full sleeve support of this fitting offer much more stability, pjpe reinforcement and 
strength than a strapped saddle, yet they are oompetitively priced. Readily avail
able for pipe 4" and larger requiring IPS ouUets of 3/4" through 4", these sleeves 
are furnished with shop coat and alloy bolts. Epoxy coating and stainless steel 
bolls are available at an additional charge. 

HawToOnter EXAMPLE; 
1. Determine 0.0. of pipe and ouHel size. 
2. Cheek rasting to determine order number. If size is not liSted, order by pipe 
O.O.slze. 

For 24" Ca&t Iron with 25.80 0.0. wilh3"1P oudet, 
order: 438-2580 x 171P 

438 ALL STAINLESS STEEL THREADED OUTLET TAPPING SLEEVE (IPS Outlet) 

6 
438-0663 X - 23 
438-0690 X - 23 

8 
438.0863 X - 3, 
438-0905X- 33 

10 10.75 38 
11.10 40 

12 
48 
51 

54 
14 57 

60 

16 438-1740 X -
4J6.1875X-

18 438-19SOX-
4~2130X-

20 

Available Options for JCM 438: 

• Wrth CC Threaded Outlet (additional charge). 

• ..... __ 6 •- -a. ......... ~rt notice. 
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APPENDIXJ 

Thermal Oxidizer/Scrubber System Equipment and Material Specifications 

• Influent Pressure Gauge 
• Influent Flow Sensor and Gauge 
• Actuators for Damper Assembly 
• Process Blower 
• Combustion Chamber Refractory 
• Combustion Chamber Insulation 
• Temperature Controller 
• Burner 
• Combustion Blower 
• Flame Detector 
• Thermocouples 
• Spray Nozzles 
• Recirculation Pump 
• Mist Eliminator 
• Scrubber Sump Level Monitor 
• Recirculation Flow Meter 
• Caustic Metering Pump 
• Conductivity Analyzer and Probe 
• pH Analyzer and Probe 
• Programmable Logic Controller 
• Variable Frequency Drive 
• Chart Recorder 
• Relays 
• Purge Timer 
• Alarm Hom 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Influent Pressure Gauge 
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differential. Accurate within 2%. 81 Ranges. 
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Dimensional Enlargement 

Select the Dwyer Magnehelic gage for high accuracy--guaranteed within 2% of full scale-
and for the wide choice of 81 models available to suit your needs precisely. Using Dwyer's 
simple, frictionless Magnehelic movement, it quickly indicates low air or non-corrosive gas 
pressures--either positive, negative (vacuum) or differential. The design resists shock, 
vibration and over-pressures. No manometer fluid to evaporate, freeze or cause toxic or 
leveling problems. It's inexpensive, too. 

The Magnehelic is the industry standard to measure fan and blower pressures, fi1ter 
resistance, air velocity, furnace draft, pressure drop across orifice plates, liquid levels with 
bubbler systems and pressures in fluid amplifier or fluidic systems. It also checks gas-air 
ratio controls and automatic valves, and monitors blood and respiratory pressures in medical 
care equipment. 

MOUNTING. A single case size is used for most models of Magnehelic gages. They can be flush or surface 
mounted with standard hardware supplied. With the optional A-610 Pipe Mounting Kit they may be 
conveniently installed on horizontal or vertical I 1/4"- 2" pipe. Although calibrated for vertical position, many 
ranges above 1 inch may be used at any angle by simply re-zeroing. However, for maximum accuracy, they 
must be calibrated in the same position in which they are used. These characteristics make Magnehelic gages 
ideal for both stationary and portable applications. A 4 9/16" hole is required for flush panel mounting. 
Complete mounting and connection fittings plus instructions are furnished with each instrument. 

VENT VALVES 
In applications where pressure is continuous and the Magnehelic gage is connected by metal or 
plastic tubing which cannot be easily removed, we suggest using Dwyer A-310A vent valves to 
connect gage. Pressure can then be removed to check or re-zero the gage. 

http://www.dwyerinst.com/htdocs/PRESSURFJqs2000.cfm 11/26/2002 
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HIGH AND MEDIUM PRESSURE MODELS 
Installation is similar to standard gages except that a 4 13116" hole is needed for flush mounting. The medium 
pressure construction is rated for internal pressures up to 35 psig and the high pressure up to 80 psig. Available 
for all models. Because of larger case size, the medium pressure and high pressure models will not fit in a 
portable case. Weight I lb., 10 oz. (Installation of the A-321 safety relief valve on standard Magnehelic gages 
often provides adequate protection against infrequent overpressure; see Bulletin S-101). 

PHYSICAL OAT A 
Ambient temperature range: 20° to 140° F.* 
Rated total pressure: -20" Hg. to 15 psig.+ 
Overpressure: Relief plug opens at approximately 25 psig 
Connections: 1/8"' female NPT high and low pressure taps duplicated - one pair side and one pair back. 
Housing: Exterior finish is coated gray to withstand 168 hour salt spray test. Die cast aluminum. Case and 
aluminum parts lridite-dipped. 
Accuracy: Plus or minus 2% of full scale (3% on - 0 and 4% on- 00 ranges), throughout range at 70°F (21 °C). 
Standard accessories: Two 1/8" NPT plugs for duplicate pressure taps, two 1/8" pipe thread to rubber tubing 
adapters and three flush mounting adapters with screws. (Mounting and snap ring retainer substituted for 3 
adapters in MP & HP gage accessories.) 
Weight: 1 lb. 2 OZ. 
• Low temperature models available as special option. 
+ For applications with high cycle rate within gage total pressure rating next higher rating is recommended. See Medium and High pressure options 
lower left. 

OPTIONS AND ACCESSORIES 
Transparent overlays 
Furnished in red and green to highlight and emphasize critical pressures. 

Adjustable signal flag 
Integral with plastic gage cover. Available for most models except those with medium or high pressure 
construction. Can be ordered with gage or separate. 

LED Setpoint Indicator 
Bright red LED on right of scale shows when setpoint is reached. Field adjustable from gage face, unit operates 
on 12- 24 VDC Requires MP or HP style cover and bezel. 

Portable units 
Combine carrying case with any Magnehelic gage of standard range, except high pressure connection. Includes 
9ft. (2.7 m) of 3/16" J.D. rubber tubing, standhang bracket, and terminal tube with holder. 

Air filter gage accessory package 
Adapts any standard Magnehelic for use as an air filter gage. Includes aluminum surface mounting bracket with 
screws, two 5 ft lengths of 1/4" aluminum tubing, two static pressure tips and two molded plastic vent valves, 
integral compression fittings on both tips and valves. 

1. Bezel provides flange for flush mounting in panel. 
2. Clear plastic face is highly resistant to breakage. 

Provides undistorted viewing of pointer and scale. 
3. Precision litho-printed scale is accurate and easy to 

read. 
4. Red tipped pointer of heat treated aluminum tubing 

is easy to see. It is rigidly mounted on the helix shaft. 
5. Pointer stops of molded rubber prevent pointer over- i 

travel without damage. 

http://www.dwyerinst.com/htdocs/PRESSUREJqs2000.cfm 11/26/2002 
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6. "Wishbone" assembly provides mounting for helix, 
helix bearings and pointer shaft. 

7. Sapphire bearings are shock-resistant mounted~ provide virtually friction-free motion 
for helix. Motion damped with high viscosity silicone fluid. 

8. Zero adjustment screw is conveniently located in the plastic cover, and is accessible 
without removing the cover. 0-ring seal provides pressure tightness. 

9. Helix is precision made from an alloy of high magnetic permeability. Mounted in 
jeweled bearings, it turns freely, following the magnetic field to move the pointer 
across the scale. 

10. Samarum Cobalt magnet mounted at one end of range spring rotates helix without 
mechanical linkages. 

11. Calibrated range spring is flat spring steel. Small amplitude of motion assures 
consistency and long life. It reacts to pressure on diaphragm. Live length adjustable for 
calibration. 

12. Silicone rubber diaphragm with integrally molded "0" ring is supported by front and 
rear plates. It is locked and sealed in position with a sealing plate and retaining ring. 
Diaphragm motion is restricted to prevent damage due to overpressures. 

13. Die cast aluminum case is precision made. lridite-dipped to withstand 168 hour salt 
spray test. Exterior finished in baked dark gray harnmerloid. One case size used for all 
standard pressure ranges, and for both surface and flush mounting. 

14. Blowout plug of silicone rubber protects against overpressure on 15 PSIG rated 
models. Opens at approximately 25 PSIG. 

15. "0" ring seal for cover assures pressure integrity of case. 

SERIES 2000 MAGNEHELIC® GAGES 
STOCKED MODELS, RANGES 

The models listed below will fulfill most requirements. Custom models can be provided for 
OEM customers. For special units with scales reading in ounces per square inch, inches of 
mercury, other metric units, etc., contact the factory. 

·.. ' . • • ..... ~ ,l· ... . ,. ~ .. 

' -. 

STOCKED MODELS 
Model 

Range, Inches of Water I Minor Div.l Notes EJ Number 

lzooo-ooll 0 to 0.25 .005 Vertical Scale Position $65.00* 

I 2ooo-o II 0 to 0.50 .01 Vertical Scale Position $59.00* 

I 2001 II 0 to 1.0 .02 - $59.00* 

I 2002 II 0 to 2.0 .05 - $59.00* 

2003 II 0 to 3.0 .10 - $59.00* 

2004 II 0 to 4.0 .10 - $59.00* 

2005 II 0 to 5.0 .10 - $59.00* 

II II II II 

http://www.dwyerinst.com/htdocs/PRESSURE/qs2000.cfm 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Influent Flow Sensor and Gauge 
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Dimensional Enlargement 

The Dwyer Series 605 MagneheJic® Indicating Transmitter provides for both visual 
monitoring and electronic control of very low differential Pressure. The Series 605 is ideal 
for control applications in building HV AC systems where local indication is desired during 
routine maintenance checks or necessary when trouble shooting the system. The easily read 
dial gage is complemented by the two-wire, 4-20 rnA control signal utilizing the time-proven 
Dwyer Magnehelic® gage mechanical design and Series 600 strain-gage transmitter 
technology. The two-wire design with terminal strip on the rear simplifies connection in any 
4-20 rnA control loop powered by a 12.3-35 VDC supply. 

SPECIFICATIONS 
GENERAL 
Maximum Pressure: 25 PSIG 
Media Compatibility: Air & non-combustible, non-corrosive gases. 

ELECTRICAL 
Power Supply: 12.3 to 35 VDC 
Output Signal: 4 to 20 rnA DC, 2 wire (limited at 38 rnA max.) 
Loop Resistance: 0-1135 ohms from 12.3 to 35 VDC 
Current Consumption: 38 rnA DC (max.) 

MATERIALS 
Die cast aluminum case with baked dark gray hammerloid finish, acrylic cover 

MECHANICAL 
Weight: 2 lb., 8 oz. 
Span and Zero adjustments: Protected potentiometers 

http://www.dwyerinst.com/htdocs/PRESSURE/qs605.cfm 11126/2002 
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Pressure connections: 1/8" NPT female high and low pressure taps 

PERFORMANCE AT 70°F 
Zero output: 4 rnA 
Full span output: 20 rnA 
Accuracy (includes linearity hysteresis, repeatability): ±2% of full span output 
Span and Zero: Adjustable to 0.05% of full span 
Warm-up time: 10 minutes 

ENVIRONMENTAL 
Operating temperature: 30° to 120°F 
Thermal Error: ±1 %/50°F typical 

STANDARD ACCESSORIES 
Span and zero adjust tool, mounting hardware kit 

STOCKED MODELS 
Model 

Range, Inches w.c.ll Price Number 

605-00N .05-0-.20 $219.00* 

605-11 .25-0-.25 $219.00* 

605-0 0-.50 $196.00* 

605-1 0-1.0 $196.00* 

605-2 0-2.0 $196.00* 

605-3 0-3.0 $196.00* 

605-6 0-6.0 $196.00* 

605-10 0-10 $196.00* 

605-20 0-20 $196.00* 

605-30 0-30 I $196.00* 

605-50 0-50 II $196.00* 

Prices are based in US currency and may change for international customers due to and not 
limited to customs brokerage fees, export packing and documentation, tariffs, duty and 
taxes. 
Click the Model Number of the item to add the item to your shopping cart. 

VIEW YOUR SHOPPING CART 

http://www .dwyeri nst.cornlhtdocs/PRESSURE'lqs605 .cfm 11/26/2002 
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Actuators for Damper Assembly 
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LRCE FAII.SAFI 

~ 
REMOTE CONTROL-, 
~ 

The ACE Failsafe Electric Actuator features a 
rechargeable battery pack bull lnto1he actuatorhouslng. 
This failsafe feature Is available on al RCE Actuators In 
torque ranges from 150 • 2000 Inch pounds. 

FIA'I'URII 
• Two corrosion reslslant models: 

Series ACE -Baked epoxy-coaled ah.mlnum oombtnatlon NEMA. 
4X, 7 and 9 housing. 

Serlee ACE·~ qlneerad resin NEMA 4X ~. 

• Wide torque range: 150, 300, 400, 700, 1100, ~ fnch.poundl. 

• Available voltagea: 120,220, 12 and 24 VAC; 12 and 24 VDC. 

• Capable of 25 cycl..- withoUt rechafglng b.nertea. fMturel a 
buflt·il trlclde charger (eulom8llo battery rec:twge oyMn1). 

• Low battery c:harge lndlcatDr light located on o'*lde ot hclu•ng. 

• "Remote-local" twitch lnstde housing facilitates etart·up, 
maintenance. 

• Compact dealgn: b~ pack built Into actu11t0r hoUelng. 

• Manual oYerride, position II"'CCcetor, ISO mounting dimensions, 
and 75% duty cYcfee ... all standard. 

• Can be sat for falk)pen or fllll-ciOH . 

. "ContinCIOUI ~. em. w load. 

VIS"USON'THE WEB: WWW.RBIOTECONTAOL THOMASREOISTER.COM 

Remote Control Inc. • P.O. Box 275 • North Kingstown, AI 02852 • 401·294·1400 • FAX 401·294·3S88 
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REMOTE CONTROL 
"-JJ' 

Instructions For Installation, 
Operation and Maintenance 

RCE Failsafe 
Instruction Sheet No. RCE - M3 

Remote Control, Inc. ·P.O. Box 275 ·North Kingstown, Rl 02852 • 401-294-1400 • FAX: 401-294-3388 

DESCRIPTION: 
The Series RCE reversing electric actuators feature a fail
safe rechargeable battery pack option which is capable of 25 
cydes under battery power alone. This option also indudes a 
low voltage indicator light on the housing exterior and a "LocaV 
Remote• switch to facilitate calibration during start-up 
maintenance. 
Available tOfque outputs: 
RCE 15 150 in.llbs. 
RCE 30 300 in.llbs. 
RCE 40 400 in.llbs. 

RCE 70 700 in.llbs. 
RCE 110 1100 in.llbs. 
RCE 200 2000 in.llbs. 

Available voltages: 220. 120. 24, 12-VAC and 24, 12 VDC. 
OPERATION: 
The fail-safe option uses a high energy, rechargeable nat pack 
battery to provide power 10 ·the actuator upon loss of primary 
power. The actuator is powered by a 12 von DC motor. 
As long as power is available from the primary power source. 
the fail-safe relay directs that power through the control relay 
to the actuator motor and limit switches. Upon loss of power 
the fail-safe relay will de-energize interrupting the normal 
power drcults and connecting the baHery pacJc to a circuit which 
bypasses the control relay and powers the actuator to the fail 
position. · 
Once the condition that initiated the fail-safe action no longer 
exists, the circuit board's detection and controls circuits will 
automatically reset Immediately upon reset and dependent 
upon the input to the control ciraat, the actuator may drive to 
the non-fail-safe position. · 
OPTIONAL: 
;ro cycle valve open and close using jnput voltage and maintain 
designated fail position, the folowing is required: 
A. Constant input voltage terminal #1 & #4 location J1 
B. Conlact closure at terminal #5 & #6 = valve open 
C. Contact open at terminal J5 & #16 = valve closed 
iNSTAllATION: 
To remove actuator cover it is necessary to remove the handle 
(RCE 15 & RCE 30), The manual override knob (RCE 40, 70 & 
110) or the handwheel (RCE 200) by loosening the sJoned set 
&crews. Remov• two cover screws. The remaining cover 
&ereWS are packaged inside the actuator. 
AC: Per drawing No. 029FS attached, connect incoming AC 
power to Terminal Block J1, Hot to Contact •1 and Neutral to 
Contac::l 14. 
DC: Per drawing No. 029FS attached, connect Incoming DC 
power to Tenninal Slock J1, Positive 10 Contad 11 and Negative 
to Contactt4. 
NOTE: Battery must be disconnected during shipment. 
Reconnect battery after instalation 
CAUBRATION ANDADJusi'MENT: 
To ensure reliable operation, the battery pack should be 
replaced every ye.ar. To. ensure maximum baUery capability 
over the year period; the beltery chaf9ing VOltage must be 
precisely adjusted to 12.5 .- 12.8 volts (no load). The proper 
adjOstmentis made durirlgfinaltest atb fac:lory, bul it should 
be 'checked upon actuatOr InStallatiOn. . . 
N9n:.:use i ~ v:Qn m~r.:. diu~ riutrmete.. with ±1.2% 
acancy• ; ·-~~ ~.: .~:;:.· ~~·;}. ' ' . . . . ' 

·· .. ;~.:7:l';~;f?:t:~t:··~rJ~- -~-.:~·-.~~· ... 
-.. __ --..-·.: _: 

1. After disconnecting power, remove cover. First. remove 
manual override knob by loosing slotted set screw. Then 
remove cover screws. 

2. Unplug the battery cable from the circuit board. Check the 
battery volts at terminal block, the middte oontact is negative. 
If the vottage measured is not 12.2 volts then it is necessary 
to charge the battery. 

3. Reconnect power (unplug the battery cable). With power 
supplied to the actuator, measure the voltage at Terminal 
Block J2-Contact #2--negative. If the voltage measured is 
not 12.5 - 12.8, adjust potentiometer RCHARGE". See 
drawing No. 048FS. 

4. Reconnect the battery cable. If battery is. fuDy charged, the 
low voltage indicator light wil be flckemg. If the battery is 
low on charge-battery voltage below 11.5 volts-the low 
voltage indicator light should be easily visible. 

5. Move "REMOTE LOCAL" selector switch t4to L.OCALR. This 
will allow yoo to operate the actuator without the need for 
assistance from the remote control panel. You can now 
operate the acluator by moving selector switch ROPEN"
"CLOSE". See drawing No. 048FS. 

The shaft of the actuator should run until it stops in the 
"FULL OPEN" position, and light indicator LED GREEN 
isilluminated. or in the "FU.Ll CLOSED" position and light 
indicator LED RED is illuminated. See drawing No. OSOFS. 

To readjust the micro switches "OPEN" or "CLOSEDR, if 
necessary, move the selector switch "OPEN (locai)-CLOSEO · 
(remoter to "OPEN (local)" and adjust open closed. 

6. Move "REMOTE-LOCAL" switch tp "'REMOTE". Apply power 
to the acluatOf, the actuator shaft should run until it stops in 
the RFUUY OPEN" position. 

MAINTENANCE: 
WARNING: Be sure that power is otr before removing actuator 
cover. 
The RCE Failsafe Battery Pack prcwides power output that is 
more than sufficient to ensure actuator aperation in the adverse 
conditions that usually exist In emergency situations. Although 
lhe pack is rugged, like any oiler power source, twe are several . 
precautions that should be observed to en&l.ft_long battery lile. 
1. Battery voltage should be maintained between 12 volta 

minimum and 13 volta maximum, measured at baltef)' lest 
jacks located on the fail-safe circuit board (see adjustment 
and calibration-steps 4 and 5). . . 

2. A sheH like of three (3) years should be expected from a 
battery pack. 

3. Store battery pack at an average temperat\n OIBQI' FLower 
temperature increases sheH lffe. Conversely, higher 
temperatures decreases shelf life. 

4. The minimum operating temperature is +1~. Heater and 
thermostat Is recommended If lemperabnl of +3:zof or 
lower are anticipated. The maxinun.operating temperature 
is 12511F. Sustained elepOSUre to terTiperaluf'es ovar 125-F 
can result in the destruction of the battel'y. · 
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SPECIFICATIONS 
T ernperature limits: ............................................................ + 1 sa F to 1500 F 
(healer and thermo\5tat recommended for -40" F to +32" F) 

Limi1 switches: .......••.•................•........ SPOT 5 amp (1 Aux LSW Standard) 

Conduit Entry: ................................................................................. 112" NPT 

lubricatiOn: ................ Not necessary Gear train i$ permanently lubricated 

Maximt.m battery current charge: ..................................................... 500 mA 

OPTIONS 
• VoHages: 12, 24. 120 and 220 VAC; 12 and 24 VDC. 

• Heater and lllennostal 

• Additional limit switch (ACE 40 and larger) 

• Feecl:>ack potentiometer low voltage only 

ENGINEERING DATA 
Battery Pacll Torque Duty Cycle 80"CydeT~me Amp Dr .. W•ighl 

Moct.l (Jn.lls) (%) (sec) (amps) .... 
ACE -15 150 75 5.0 . 4.0 
RCE-30 300 75 5.0 • 4.0 
RCE-40 400 75 10.0 • 10.0 
RCE·70 700 50. 75" 10.0 • 10.0 
ACE ·110 1100 75 25.0 • 11.0 
RCE·200 2000 50 25.0 • 21.0 

WIRING SCHEMATIC 

- - - ~ I ....__~ P.C. BOARD 

~~ ~~~F~S1~-~01~~~~====~~----~ 

~ 
REMOTE CoNTROL 

"""' 

l-ot£ 

: NEUTRAL HOT 

I ~USTOME~ ___ EXTRA UMIT SWITCHES 1 • :r:. ~m~.: !.LSS Larger. 

Product specifications and data are subject to change. 

Remote Control Inc. • P.O. Box 275 • North Kingstown, Rl 02852 • 401-294·1400 • FAX 401·294-3386 
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- _.· ACTUATOR I 
~ :, I I .! .!.. RC E I 

VOLT ... Oitll- ----------- ~-- ----- __ _j 
-

.1 CUSTOM£R VA.C/VOC - - - - - - - - - i 
L - - - - - - - , [nitA UWII SWII0(5 1 

L-·----------' 
Hole 1. F1 ·FUSE 2AG FAST ACTING 

FOR 120VACI220 VAC·· 1.M 
12 VAC/12 VOC-3 M 
2-4 VACI24VOC- -4.DA 

DWG029FS 

., .. 
W)K-8 

0 0 
.Jil .... , . 
[] ·~· 
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• DESCRIPnoN 

1 U1 VOLT. REG. 
2 TT1 TRANSISTOR 
3 TT2 TRANSISTOR 

"' F·1 FUSE 1.5A 
!> RY·1 RElAY 
6 J<ll TERM.8LOCK 
7 J'2 CDiflf_ HEADER 
8 J3 COiflf. HEADER 
II J1 TERM. BLOCK 
10 J~ TERM. BLOCK 
11 SW6 SWfTCH 
12 C1 CAPACITOR 
13 C2.C3 CAPACITOR 
14 C4 CAPACITOR 
15 C5 CAPACITOR 
16 01-D5 DIODE 

• 
17 
11 
18 
20 
21 
22 
23 
2-4 
25 
26 
v 
28 
211 
3D 
31 
32 

NOTE 2. ..,PUT ·TWO WIRE CONTROL 
J\JMPER BETWEEI'f J115 I. J1J6 
CttANNEL"OPEH" J111.POSrTIVE. J1/4-NEGATIVE 
ChANNEl "CLOSE" J111·NEGATIVE, J114..f'OSITJVE 

. , .. 
[2CJ r 
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DESCRIPTION 

08-08 DIODE 
ZD-1 ZENER DIODE 

R1,R2 RESISTOR 
R3 RESISTOR 
R4 RESISTOR 
R!i RESISTOR 
R7 RESISTOR 
Re RESISTOR 
Rll RESISTOR 
RID RESISTOR 
R11 RESISTOR 
R11 RESISTOR 
TR-1 TRANSFORMER 
BR·1 BRIDGE RECT. 
JP1 JI.M>ER 

JP4.5, JUMPER 

0 

, 

Battery ·Pack Part No. 
P70AASFT -9-667 
v = 10.8 c = 700n'IAH 

NOTE: Battery must be 
diSCOnnected during 
shipment. Reconnect battery 
after Instal !a~ Fuse 
replacement iictuator does 
not function, check for blown 
Over1oad protectiOn fuse (f1). 
Replace only with original fuse 
type 2AG FAST ACTING .. 
For220,120VAC-1.0A, 
For 12VACIRVDC- 3.0A 
For 24VACI24VDC ·-4.0A 

DI!SCRIPnON 
01 R6 RESISTOR 
D2 010 
D3 011 
D4 SW-1 
05 SW-2 
01 SW-3 
07 J5 
oe .JSA 
011 JF'T 

BARE LED RED 
BARE LEO GREEN 
SWITCH 
SWITCH 
SWITCH 
TERMINAL BLOCK 
TERMINAL BlOCK 
JAMPER 

DWG050FS 
DWG048FS 

ELECTRICAL REQUIREMENTS 
220VAC 115VAC 24VAC 12VAC 24 VDC 12VDC CYClE TIME/90" WEIGHT 

MODEL NW DUTY ,.,., DUTY NIP DUTY NIP DUTY NIP DUTY NIP DUTY 
DRAW CYClE DRAW CYCLE DRAW CYCLE DRAW CYCLE DRAW CYCLE DRAW CYCLE (SEC) LBS 

RCE15 0.2 75% 0.4 75% 4.0 75% 2.0 75% •. 0 75% 2.5 75% 5 7.25 

RCE30 0.2 75% 0.4 75% 4.0 75% 2.0 75% 4.0 75·~ 2.5 75% 5 7.25 
RCE40 0.2 75% 0.4 75% 4.0 75% 2.5 75% 3.5 75% 3.0 75% 10 15.80 

RCE70 0.2 75% 0.4 50% 4.0 75% 2.5 75% 3.5 75% 3.0 75% 10 15.10 

RCE110 0.2 75% 0.4 75% 2.5 75% 2.0 75% 25 75% 2.8 75% 25 18.-40 
RCE200 0.2 50% 0.4 50% 2.5 50% 2.0 50% 2.5 50% 3.0 50% 25 19.35 

... j U2I&& All amp ratings are considered locked rotor. . .. -- .. . . 
_,.- CAUTION: Actuators mounted 'outdoors must be protected from direct sunlght to keep Internal temperatures beloW 125"F 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Process Blower 
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ARRT. 1 ARRT. 1 UNITARY 

The fan wheel is overhung with both bearings 
mounted on a common pedestal. AART. 1 is 
suitable lor high temperature and/or corrosive 
environment. Fan can be belt driven or direct
ly coupled to drive motor mounted on a 
separate base. 

American Fan Co. offers unitary bases constructed of heavy channel iron lor 
high horsepower or high temperature applications where AART.9 is impractical. 
The unitary base design is a complete packaged unit simplifying handling and 
installation while providing a more uniform weight distribution necessary when 
vibration isolators are used. Unitary bases also allow excellent access lor 
routine maintenance. 

ARRT. 4 

0 

Direct drive tan with wheel mounted 
directly on motor shalt. Unit is de
signed for standard temperature 
applications only. With no belt loss, 
the direct drive fan operates at a 
higher efficiency. 

1. Based on application, determine which wheel 
lype(s) would be appropriate. 

ARRT. 8 

Direct drive fan through shaft and 
bearings. Efficiency of ARRT. 4 is 
maintained. However, ARRT. 8 may be 
used for high temperature and/or 
corrosive applications which require the 
motor shaft to be outside of airstream. 

· FD·50~0/MODJL BC· J 
Example: Select blower lor 900 CFM @ 17 .5" SP., 

Clean air, 70F. See BC Wheels. 
6• INLET, 5' OUTLET 
3450 RPM, .075 DENSITY @ INLET 
IV.= CFM/.1963, OV = CFM/.1364 

ARRT. 9 

The fan wheel is overhung with both 
bearings mounted on a common pedes
tal. Fan is belt driven with drive motor 
mounted on bearing pedestal for a more 
compact unit suitable for high tempera
ture and/or corrosive environment. 

KEY TO GRAPH 
- "MODEL BC-1-06·18A 

.. MODEL BC-1-06·16A 
• =PEAK STATIC 

EffiCIENCY 2. Using the required CFM and SP (equivalent SP if 
density is other than .075 Lbs./Ft.3 Choose a model IV .. INLET VELOCITY OV = OUTLET VELOCITY • =OCTAVE 

BAND PT. .-----

quiremenl. Note the Model No., BHP and Curve No. 
Example: From BC-1·06-16A produces 900 CFM @ 

17.32" SP. 3.95 BHP, Curve No. 5030. 

3. Refer to the appropriate curve no. to determine exact 
CFM and BHP at required SP. Read across grid at 
required SP until line intersects SP vs. CFM curve. 
Read CFM Scale straight down point of Intersection. 
Example: 17 .5" SP. intersects curve al890 CFM. 

4. Where CFM line Intersects BHP vs. CFM curve, read 
BHP straight across to right on the BHP scale. 
Example: 890 CFM Intersects BHP vs. CFM curve al 

3.95 BHP. 5 HP. motor is required. 

5. Find mxnbered point on curve nearest selection point 

25 

and locate corresponding sound analysis point in .s 
sound analysis chart, Interpolating when necessary. 
Example: Selection point Is approximately equidis-

tant I rom points 6 and 7. Referring lo 
sound analysis chart on page 13, sound o 
a,nalysls of points 6 and 7 is: 0 

~89l.SS8l.O~ 

200 400 600 1400 

yaa~s uewpea~s d£.z=so ro oe 2n~ 
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· f,l Heavy gage continuously welded housings, reversible and fS Teflon shaft seal with steel retaining plate (standard) 

rotatable n Heavy-duty anti-friction pillow block ball bearings 
13 Round inlet and outlet with flanges drilled to match ANSI fJ Close tolerance 1141 turned, ground, and polished shafting 

150 # pipe flanges (outlet flange standard} tlJ Pressures to 59" S.P.W.G .. Capacities to 4500 CFM 

( 
n Dynamically balanced wheels to assure smooth operation m Lifting eyes are standard for handling ease 

Three inlet types available - stub pipe, flanged or 
venturi (standard} 

( 

( 

2 

[1) Housing drain 
El Housing inspection door 
m Inlet screen 
r.ll Oullet screen 
El High-temperature construction to 7000f= 
m Stuffing box 
Q Stainless steel or other alloy airstream 
fl Heat slinger 
C! Spark-resistant construction 
~ Inlet damper 
C Outlet damper 
at Aexible coupling for Arr'l a 
II Special Coatings 
rn Drive guards 

WHEEL TYPE· __ TrlF-rtgL WHEEL WIDTH cooE: 
W ~B~N 
(NP 

/WP WHEEL DIAMETER 
BC HOUSING SIZE: 
N 1, IN, 2, 3. 3N INLET TYPE: 

~. 5. 5N, or 6 STUB PIPE 
FLANGED 

INLET DIAMETER 
VENTURIISTANDARO) 

[;l Combustion air 
rr.: Air pollution control systems 
[1 Induced pneumatic conveying 
~ Glass blowing 
fJ Drying 
C Gas boosting 
r. Material aeration 
L. Cooling 
r:: Air flotation conveyors 
r:: Textile fiber stripping and recycling 

C Chemical 
til Pulp and Paper 
IJ Steel 
r:J Glass 
1'3 Food Processing 
lrl Energy 
UJ Textile 
r.:i Petrochemical 

"Fon ~ IN, 1 and 2 nol uvailable in csownblast Cliscnarge configuration dua to lnletle<l!nCa wilh bllse. 

CONSTRUCTION MATERIALS 

TYPE A 
All parts of the lan in 
contact with the air or 
gas being handled-shall 
be made or non-ferrous 
malerial, except shaft. 

TYPES 
Fan shall have entirely 
non-ferrous wheel and 
a non-ferrous ring about 
the opening through 
which the shaft passes. 

v89l.SS8l.Ov 

TYPEC 
Fan shall be so construct
ed that a shirt of the wheel 
or shaft will not permit 
two ferrous parts of the 
fan to rub Qr strike. 

250"-400° F 
Heat Slinger, high-temperature 
paint. 

401" -700" F 
Heat Slinger, high-temperature 
shaft seal, high-temperature 
paint, Arr'! 1 or 8 only. 

For applications involving handling of corro
sive fumes. a wide variety of protective coat
ings and special alloy metals are available. 
Consul! your American Fan representative or 
factory for full details. 

raa~s uewpea~s dl.2:so IO OE 2n~ 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Combustion Chamber Refractory 



ULTRA-GREEN 45 
Ultra-low Cementt Vibrating Castable 

UlTRA-GREEN 45 is a 45% alumina. ultralow cement, vibratable castable. Features excellent 
strength, outstanding hot load bearing ability, superior corrosion resistance, and low porosity 
-- high density. Can be used as original linings, to repair existing linings. and as pre-cast 
shapes in iron and steel applications, non-ferrous furnaces and ladles, cement kilns, coolers 
and rings, boilers, and in the chemical processing industry. 

CHEMICAL ANALYSIS- Calcined Basis 
Silica - Si02 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 46.0% 
A1umina- A120 3 ..................................................................................................... 48.3% 
Iron Oxide- Fe20 3 ................................................................................................. 1.2% 
lime- Ca0 ............................................................................................................ 1.Z% 
Magnesia- MgO ................................................................................................... 0.1% 
Titania- Ti02 ......................................................................................... ................ l.4o/o 
Alkalies- Na20 + K20 ............................................................................................ 0.6% 
Other .................................................................................................................... O.lo/o 

A P. Green is a supplier of high duty and super duty brick, insulating firebrick, high 
alumina brick, basic brick, silica brick, mortars. plastics, castables. and precast shapes 
as well as mineral wool block insulation and a complete ceramic fiber line. Stocks of 
these products are maintained in more than 90 locations throughout North America. 
And, having been in the refractories business for more than 80 years. A P. Green can 
also provide the expertise and thorough technical assistance that you might require. 



ULTRA-GREEN 45
Technical Data

Vibration Cast
MAXIMUM RECOMMENDED TEMPERATURE 3000°F 1650°C
QUANTITY REQUIRED 146 Ib/ft3 2.34 g/cm3

QUANTITY IN PLACE Ib/ft1 g g/cm' a
Cured and Then Dried at 220°F (105°C) 147 1.2 2.35 0.019
Heated at 1500°F (815°C) 146 2.34

APPARENT POROSITY - ASTM C20
Cured and Then Dried at 220°F (105°C) 10%
Heated at 1500°F (815°C) and Then Cooled 14%

WATER REQUIRED FOR MIXING Approximately
Weight % Dry Solids 5.3%
Per 10O Pounds (45.4kg) 5.1 pints (U.S.) 2.4 liters

MAXIMUM TIME FROM ADDING WATER TO PLACING MATERIAL 20 Minutes
PERMANENT LINEAR CHANGE - ASTM Cl 13

Expansion or Shrinkage - Percent of Original Length
Cured and Then Dried at 220°F (105°C) Nil
Heated at 1500°F (815°C) and Then Cooled 0.2% shr.
Heated at 2000°F (1095°C) and Then Cooled 0.3% shr.
Heated at 2500°F(1370°C) and Then Cooled 0.1% shr
Heated at 2900°F (1595°C) and Then Cooled 0.5% exp.

MODULUS OF RUPTURE-ASTM C133 Ib/ln2 a MPa CT
Cured and Then Dried at 220°F (105°C) 1750 196 12.1 1.35
Heated at 1500°F (815°C) and Then Cooled 2500 17.2
Heated at 2000°F (1095°C) and Then Cooled 2700 18.6
Heated at 2500°F (1370°C) and Then Cooled 2400 16.6

HOT MODULUS OF RUPTURE - ASTM C5S3
Heated at 1500°F (815°C) 2400 16.6
Heated at 2500°F(1370°C) 700 4.8
Heated at 2700°F(1480°C) 300 2.1

COLD CRUSHING STRENGTH - ASTM C133
Cured and Then Dried at 220°F (105°C) 94OO 64.8
Heatedat 1500°F (815°C) and Then Cooled 14000 96.6
Heated at 2000°F (1095°C) and Then Cooled 15000 103.4
Heated at 2500°F (1370°C) and Then Cooled 11000 75.9

ABRASION LOSS - ASTM C704 cc
Heatedat I500°F (815°C) and Then Cooled 8.0
Heated at 2500°F (1370°C) and Then Cooled 6.5

PARTICLE SIZE - ASTM C92
Retained on 4 Mesh Tyler Screen (4.7 mm opening)

Dry Analysis Less Than 5%
THERMAL CONDUCTIVITY

At a Mean Temperature of Btu-ln/hr-ft*-"F W/m-°C
400°F (205°C) 6.2 0.89
800°F (425°C) 7.3 1.05
I200°F (650°C) 8.6 1.24
1600°F (870°C) 9.6 1.38
2000°F (1O95°C) 10.8 1.56
2400°F (13I5°C) 11.9 1.72

Manufacturing Locations: Lehi, UT; Oak Hill, OH; Smithville, ON

The test data shown are based on average results on production samples and are subject to normal variation on individual
tests. Accordingly, test data cannot be taken as establishing maximum or minimum specifications.

May 9, 1996
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Combustion Chamber Insulation 



For insulaUon ot 
high-temperature ovens, 

furnaces, kilns and vessels 

TF668/rev. 10-98 Copyrighl 1998. Themlafiber Prinled in U.S.A 

Thermafiber® 

K-EAC® SR 
HIGH-DENSITY SEMI-REFRACTORY FElT 
NON-CORROSIVE FIRE RATED EASILY APPLIED NON-ASBESTOS 

Economical, High Perlormance Insulation 
K-FAc SR High-Density, Semi-Refractory Felt (nominal 
14-lb./cu.ft. density) provides high-temperature 
insulating properties with excellent workability and 
easy application. Nonload-bearing, it is a selected 
blend of high-density mineral fiber with a resin binder. 
Does not contain asbestos. 

Up to 1900 'I service Temperaun 
Reccrnmended for maxinum hot-surface temperature 
applications up to 1900°F one side (enclosed panel 
only) per ASTM C356 and C411. Uses aoove 
1400°F are to be limited to static applications. At 
temperatures aoove 1400°F, vibrations may cause 
degradation of the insulation. 

The first time this material is put into service only, 
heat rise should not exceed 15°F per minute. This 
will allow the binder to dissipate uniformly. Thermal 
conductivity is not affected. 

versatile Uses 
Performs effectively over a wide range of uses, 
especially when replacing mineral wool board 
and calcium silicate insulations in high heat 
ovens, furnaces, precipitators, firedoor cores and 
many other similar installations. Not for use in 
load-bearing situations or to be subjected to direct 
flame impingement. 

Nonabsorbent, Comsion-Resistam 
Absorbs less than 1% moisture. Does not corrode 
steel or aluminum as tested per HH-1-5588. 

EaSiiV Applied 
K-FAc SR High-Density, Semi-Refractory Felt 
fabricates easily for ready application. Can be 
grooved, routed, slotted, die-cut, etc., to desired 
size and shape. K-FAc SR can be faced with a 
nonwoven glass mat that makes cutting and 
forming around curved surfaces easy to do. 

Since K-FAc SR is a high-density felt, it can be 
easily impaled. Recommended attachment is 
by impaling on pins or studs. 



K-FAC®SR 
HIGH-DENSITY SEMI-REFRACTORY FELT 
NON-CORROSIVE FIRERATED EASilY APPliED NON-ASBESTOS 

Phvsical Propenies 
Fire Rated Performance: 
Withstands ASTM E 119 temperature for over 5 hours 
when mechanically supported. 

Surface Burning Characteristics: 
Flame Spread 15 
Smoke Developed 0, (Per ASTM E-84) 

Chemical State: 
High melt point, mineral fiber formulation. 

Physical Data 
Average compressive 
load to 10% deformationl1> 

Linear shrinkage 

max./24 hr. at 190o•p2l 

520 psf 2% 

(1) Per ASTM C165 

(2) Per ASTM C356 

Specification Compliance 
Federal Spec. HH-1-5588, Class 5, ASTM C612, Class 5 
(exception is compressive strength). Meets applicable 
analysis for chloride content on the basis of plot points for 
austenitic stainless steel per Military Spec. MIL-I-24244A. 

Specific Airflow Resistance of 14 lb./cu. ft. density 
Thermafiber Industrial Felt 
Thickness 
(inches) 

Specific Airflow 
Resistance (mks-rayis) 

2,500 

2 5,000 

3 7,500 

4 10,000 

Thermal Conductivity 
"K" (Btu/in./sq. ft./"F) 
mean temperature ("F) 

300"F 4oo·F 500"F 

0.37 0.43 0.48 

6oo·F 700"F 

0.57 0.65 
Per ASTM C177 or C518 test procedure. 

Sizes and Availability11l 

Minimum Maximum 
Thickness Thickness· Width 

1" 4" 6,12,24" 
1" 4" 12,24" 

8oo·F goo·F 

0.75 0.85 

length 

36" 

48" 

{1) Thickness from 1' to 4' in 1/2' increments. Thicknesses over 2' are 
laminated and recommended for use in flat form only. If laminating is not 
desired. product can be double layered with joints staggered (certain types 
of fabrication may cause separation.) K-FAC SR. faced and plain, is 
available from our Wabash, lnd ., plant only Packaged in cartons. 

The information presented herein represents 
typical or average values obtained by ASTM or 
other standard methods. The value will vary due 
to normal manufacturing variations. The person 
using this product must determine its suitability for 
a particular application. 

Safety First! Follow good safety and industrial 
hygiene practices during handling and installing of 
all products and systems. Take necessary precautions 
and wear the appropriate personal protective 
equipment as needed. Read material safety data 
sheets and related literature on products before 
specification and/or installation. 

For further information on these products including 
non-standard sizes, contact Thenmafiber at the sales 
offices listed below. 

NOTICE: We shall not be liable for incidental and 
consequential damages, directly or indirectly sustained, 
nor for any loss caused by application of these goods 
not in accordance with current printed instructions 
or for other than the intended use. Our liability is 
expressly limited to replacement of defective goods. 
Any claim shall be deemed waived unless made in 
writing to us within thirty (30) days from date it was 
or reasonably should have been discovered. 

3711 West Mill Street Wabash. IN 46992 1 Jackrabbit Road Nolanville. TX 76559 www.thermafiber.com 
Tel. {888) 834-2371 (219) 563-2111 Fax (800) 294-7076 

2301 Taylor Way Tacoma. WA 98421-4397 
A~ernate 64/East NaSh Road Spnng Hope. NC 27882 Tel (800) 426-8127 {253) 383-1537 Fax (800) 447-0846 
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Temperature Controller 
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Honeywell 

Representative 
photograph, actual 
product appearance may 
vary. 

Due to regional agency 
approval requirements, 
some products may not be 
available in your area. 
Please contact your 
regional Honeywell office 
regarding your product of 
choice. 

ragt: 1 ut :) 

UDC1000 
UDC1000 Controller, 1/16 DIN, 0.25°/o accuracy, universal 
input, autotune, single loop, communications, digital input, 
three position step control, limit controller, CE, UL, cUL, 
DIN rail, relay, linear outputs, universal power 

Features 
• Advanced tuning 
• Auto and manual switching 
• Setpoint ramping 

Description 
The UDClOOO provides a high degree of functionality and 
reliability in a small format 1/16 DIN 48 mm x 48 mm [1.89 in x 
1.89 in] at low price. This versatile controller offers many 
options and can control many variables including temperature, 
pressure, and flow. FM-approved limit control is available for 
safety cut-off applications. 

http://catalog.sensing.honeywell.com/sensi ng!printfriendl y .asp ?F AM=controllers&PN = lJl.. 11/26/2002 
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Honeywell 

UDC1000 
UDC1000 Controller, 1/16 DIN, 0.25°/o accuracy, universal input, autotune, single 
loop, communications, digital input, three position step control, limit controller, CE, 
UL, cUL, DIN rail, relay, linear outputs, universal power 

Product Specifications 

Input Signal Type II Thermocouple, RTD, 4-20 rnA, mV 

Loops of Control I 1 

Control Output 
Current Proportioning, Time Proportioning, heatjcool duplex, 

Position Proportioning 

Alarms 2 

Digital Inputs 1 

Digital Outputs 0 

Auxiliary Output 1 

Accuracy 0.0025 

Autotune Yes 

Communications Yes 

Size 1/16 DIN 

Front Face Format 
48 X 48 

(mm} 

I Prompts Code 

Limit Control Yes 

Math Functions No 

Setpoint Program 0 

Transmitter Power No 

Universal Power I Yes 

Approval II CE, UL, cUL, FM 

Availability II Global 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

http://cata1og. sensing.honeywell.com/sensing/pri ntfriendl y .asp ?F AM=contro11ers&PN = Ul.. 11/26/2002 
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Honeywell 

UDC1000 
UDC1000 Controller, 1/16 DIN, 0.25°/o accuracy, universal input, autotune, single 
loop, communications, digital input, three position step control, limit controller, CE, 
UL, cUL, DIN rail, relay, linear outputs, universal power 

AWARNINB 
PERSONAL INJURY 
DO NOT USE these products as safety or emergency stop devices, or in any other 
application where failure of the product could result in personal injury. 

Failure to comply with these instructions could result in death or serious 
injury. 

AWARIINB 
MISUSE OF DOCUMENTATION 

• The information presented in this product sheet (or catalog) is for reference only. 
DO NOT USE this document as product installation information. 

• Complete installation, operation and maintenance information is provided in the 
instructions supplied with each product. 

Failure to comply with these instructions could result in death or serious 
injury. 

©Copyright Honeywelllnc .. l998-2002 All rights reserved .. 

http://catalog .. sensing .. honeyweiJ.com/sensing/printfriendly .. asp?FAM=controllers&PN=Ul .. 11/26/2002 
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Burner 
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Performance Graphs 

TJ I 00 Operational/Ignition Zone 

200 400 600 800 1000 
Input (x 1,000 Btu/hr) 

50 100 ISO 200 250 300 
Input (kW) 

TJ I 00 Gas Orifice !l P vs. Input 
(Measured from Tap B to Tap D) 

Hich Fire Gas Orifice 6 P's 
Natural Gas - 3.-4"w.c 
Propane- 6.1"w.c. 
Butane- S.l"w.c. 
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I 
I 

· .... · .. · Butane /:;.P - 13 mm orifice I 

I ·::c [7 
I 1./ ./' ... · 

/ 

/'.· 

~ 7 . 

-:""·:::::: 

I 

1200 

350 

2SO SOO 7SO I ,000 1,2SO 
Input (x 1,000 Btu/hr) 

7S ISO 22S 300 37S 
lnput(kW) 

-f"4 
0 
~ ,., ... 
..!!.-
E 
ICI. 
ICI. 
)( 

0 z 

120 

100 

80 

60 

40 

20 

0 

TJ I 00 NOx Emissions 
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NOx- Natural Gas f---1-----1------+-------l 
NOx - Propane 
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% of Maximum Input 

Emissions from the burner are influenced by: 

• fuel type 

• combustion air temperature 

• firing rate 

• chamber conditions 

• percent of excess air 

For estimates of other emissions, contact Eclipse Combustion. 

TJ I 00 Air Orifice !l P vs. Input 
(Measured from Tap A to Tap C) 

20.0 8.0 
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~ IS.O -6.0 
~ 

I/ H Air Orifice (57 mm) L'i P -] 
6.0 "w.c. at High Fire f 

/ 0 0 

+I +I .. 10.0 u 4.0 !.s 
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Cl. <l s.o <l 2.0 

0.0 0.0 
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v 
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v v 

----2SO soo 7SO 1,000 1,2SO 
Input ( x I ,000 Btu/hr) 

7S ISO 225 300 37 • 
lnput(kW) 

Eclipse Model TJ I 00 v2.00, Data 205-5, 0210 I 

• 
* 

•• 

1-112" NPT 
or BSP 

Burner Housing 

3" NPT 
or BSP 

"x 0 o.4n" (12) 
0 7.48" 190) 

Dimensions & Specifications 
Inches (mm) 

.375" ('J.S)---1 f-

·'."· 

... ; 

:- r:· • 

Tap Locations 

&mer weight less combustor: 42 lb ( 19 kg) 

Combustor 
Tap "A" 

Exhaust outlet diameter : High Velocity : 0 2.125 (5-4) 
Medium Velocity : 0 3.0" (76.2) 

4 x 0 o.4n" (12) 

0 7.48" (190) 

4 x 0 o.4n" (12) 

0 H8"(190) 

AlloyTube (AISI 310) * 
Weight 3.2 1b (I .45 kg) 
Max ChomberTemp: 1,950°F (1066•q 

Silicon Carbide Tube 
Weight3.2/b (1.45 kg) 
Max Chamber Temp: 2,500"F (137/"q 

Refractory Block 
(w/RA33D wrapper) 
Weight: 61.3 lb (28 kg) 
Mox Chamber Temp: 2,BOO•f (I SJB•q 

Eclipse Model TJ I 00 v2.00, Data 205-5, OliO I 3 
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Combustion Blower 
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Sound Data 
Sound Power Levels@ 1 OE-12 Watts 
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Frequency LWdB 
B3 91 

125 93 
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Flame Detector 
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Honeywell 

C7061A,F 
Dynamic Self-Check 

Ultraviolet Flame Detector 

C7061A -4~----

APPLICATION 

The C7061A,F are dynamic self-checking flame detectors for 
sensing the ultraviolet radiation generated by the combustion 
of gas, oil, or other fuels. 

FEATURES 
• Oscillating shutter interrupts ultraviolet radiation 

reaching the UV sensor 12 times per minute to provide 
·the UV sensor tube checking function. Amplifier 
circuitry components are checked from the 
microprocessor in the 7800 Series Control. 

®U.S. Registered Trademark 
Copyright© 2000 Honeywell • All Rights Reserved 

McUt:t. Cl¢~ fA IC33' 
PRobUct hAtA 

A\'V\ft..l fttlt rYI t.l}a_ K7~ fA Hj2.t 
• Detectors can be mounted horizontally, vertically or at 

any other angle. The self-checking C7061 models 
require faceplate alignment and have integral locating 
reference points to assure proper shutter mechanism 
operation. 

• Ultraviolet radiation sensing tube and quartz viewing 
window are field replaceable. 

• Threaded conduit fitting and color-coded leadwires 
allow rapid electrical installation. ~ElJ P/"' ltf;5oi0¢A¢1 Fi2t"2.. 

-... C7061A1038 uses Brad Harrison~onnector.iZ. B. loU 
Two flame detectors can be wired in parallel to reduce 
nuisance shutdowns in difficult flame sighting 
applications. 

A swivel mount is available to facilitate flame sighting. 

-40°F (-40°C} rated ultraviolet sensing tube. 

• Incorporates UV sensor tube checking feature; used 
with R7861 Dynamic Self-check Amplifiers. 

• High pressure 50 psi (345 kPa) quartz viewing window, 
magnifying lens and antlvibration mount are available 
as accessories. 

• Housing meets NEMA 4 enclosure standards_ 

• Protective heat block built into mounting flange. 

C7061F 

• Housing designed to be explosion-proof and 
Underwriters Laboratories Inc. listed for use in 
hazardous locations; Class 1, groups C and D; and 
Class 2, groups E, F and G. 

• Viewing window rated for 100psl (690 kPa). 

Contents 
Application . ... ...................... .. . ... .. .... . .. . .. . . . . . . . .... . . .. . . . ... . ... . ... 1 
Features ........................................................................... 1 
Specifications .. .. . .. .. ... ... . . . .. .. .. . . ... . . . . . . .. . . . . . .. .. . .. . . . . .. . . . .. . .. . . .. 2 
Ordering Information . .. . .. . . ... . . . .. . .. .. .. . .... . . . .. ... .. . . . .. .... .. .... .. . 2 
Installation ............ ............................ ..... ..................... .... .. 3 
Wiring (Fig. 1 0) ... .. . .. . .. . .. .. ... ..... . .. . .. . . . . . . .. . .. . . .. . . . .. . . . . .. . . . . . . .. . 7 
Adjustments and Checkout .............................................. 8 
Troubleshooting ................................................................ 10 
Service ............................................................................. 10 



C7061A,F DYNAMIC SELF-CHECK ULTRA VIOLET FLAME DETECTOR 

SPECIFICATIONS 
IMPORTANT 

Models: 

The specifications in this publication do not include 
normal manufacturing tolerances. Therefore, this un;t 
may not exactly match the specifications listed. This 
product is tested and calibrated under closely con
trolled conditions, and minor dffferences in perfor
mance can be expected if those conditions are 
changed. 

• C7061A Dynamic Self-Check Ultraviolet Flame Detector. 
C7061F Dynamic Self-Check Ultraviolet Flame Detector. 

(Same as C7061A except with explosion-proof housing for 
use in hazardous locations). 

Electrical Ratings: 
Voltage and Frequency: 
The C7061 is powered from the Flame Safeguard unit that 

delivers the necessary voltages to operate the tube and 
shutter. Nominal voltage: (-15%, +10%), 50/60Hz. 

Ambient Operating Temperature Ratings 

(Outside the Case): 
-40"F to 175"F (-40"C to 80"C) using part no. 129464N 
UV Sensing Tube. 

Storage Temperature Ratings: -60"F to 175"F 
(-50"C to 80"C). 

Housing: 
C7061A: Violet, cast-aluminum cover. Separate mounting 

flange (with heat block) and faceplate provide heat 
insulation and sealoff. 

Meets NEMA 4 enclosure requirements (indoor, outdoor 
protection; rain-tight, dust-tight. hose-directed water 
protection). 

Optional water jacket available; see Accessories. 
C7061F: Explosion-proof, two-piece, violet. cast aluminum. 

Pressure Rating of Quartz VIewing Window: 
C7061A: 20 psi (138 kPa), see Replacement Parts. 
C7061F: 100 psi (690 kPa). 

Pressure Rating of Quartz Focusing Lens: 20 psi 
(138 kPa), see Accessories. 

ORDERING INFORMATION 

Mounting: 
C7061A: Mounting flange with 3/4 NPT internal threads for 

attaching to sight pipe. 
C7061 F: Pipe union with 1 inch NPT internal threads for 

attaching to sight pipe. 

Wiring Connections: 
Leadwire: NEC Class 1 color coded. 
Length: 8 ft (2.4m). 

Threaded Leadwire Faceplate Opening: 1/2-14 NPSM 
internal threads for attaching conduit 

Connector: C7061A1038 Only: Brad Harrison®41310. 

Dimensions: See Fig. 1. 

Weight: 
C7061A: 2.6 lbs (1.2 kg). 
C7061 F: 14.5 lbs (6.6 kg). 

Serviceability: 
C7061A: Field replaceable ultraviolet sensing tube viewing 

window, coil and shutter assembly gaskets. 
C7061 F: Field replaceable self-checking coil and shutter 

assembly. 

Approvals: 
Underwriters Laboratories Inc. Listed: File Number MP268, 

Guide Number MCCZZ. 
Canadian Standards Association Certified: Master File 

LR95329-1. 
Factory Mutual Approved: 14740.01. 
Industrial Risk Insurers Acceptable. 
C7061F: For use in hazardous locations; Class 1, Groups C 

and D; Class 2, Groups E. F. and G; File no. E34649. 

Replacement Parts: 
All Models: 

129464N Ultraviolet Sensing Tube; -40"F (-40"C). 
114372 Quartz Viewing Window; rated for 20 psi (138 kPa). 
114465 Gasket, silicone rubber; for installing viewing 

window (three required). 
120739 Gasket, fiber-neoprene; heat insulation and 

seal-off for mounting flange. 
190971B Coil and Shutter Assembly. 

C7061F: 
122037 Quartz Viewing Window; rated for 100 psi 

(690 kPa). 

\Nhen purchasing replacement and modernization products from your TRADELINE® wholesaler or distributor, refer to the 
TRADE LINE® Catalog or price sheets for complete ordering number. 

If you have additional questions. need further information, or would like to comment on our products or services, please write or 
phone: 

1. Your local Home and Building Control Sales Office (check white pages of your phone directory). 
2. Home and Building Control Customer Relations 

Honeywell, 1885 Douglas Drive North 
Minneapolis, Minnesota 55422-4386 (800) 328-5111 

In Canada-Honeywell Limited/Honeywell Limitee, 35 Dynamic Drive, Scarborough, Ontario M1V 4Z9. 
International Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France, 
Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A. 

65-0223-2 2 
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C7061A,F DYNAMIC SELF-CHECK ULTRAVIOLET FLAME DETECTOR 
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~ Fig.1. Dimensions ofC7061A in in. (mm). 

M1963 

511&-18 UNC-28 BY 
7/16 (11) DEEP 
MOUNTING HOLES (2) 

Fig. 2. Dimensions of C7061 F in ln. (mm). 

Accessories: 
All models: 

118367 A Swivel Mount. 
122748 Quartz Viewing Window, rated for 50 psi 

(345 kPa). 
124204 Quartz Focusing Lens, rated for 20 psi (138 kPa); 

increases the detector-sensed ultraviolet radiation. 
120934 Mounting Flange, aluminum, with 3/4 inch NPT 

internal threads for attaching to sight pipe. 
124198 Mounting Flange, aluminum, with 1 inch NPT 

internal threads for attaching to sight pipe. 
123539 Antivibration Mount. 
190105 water Jacket. 
204341 Mirror Assembly. 

-INSTALLATION 

When Installing this Product ... 
1. Read these instructions carefully. Failure to follow them 

could damage the product or cause a hazardous 
condition. 

2. Check the ratings given in the instructions and on the 
product to make sure the product is suitable for your 
application. 

3. Installer must be a trained, experienced flame 
safeguard service technician. 

4. After installation is complete, check out prOduct 
operation as provided in these instructions. 

3 

it CAUTION 
Equipment damage hazard. 
Sensing tube can fail to discriminate between 
flame conditions. 
Change sensing tube after 40,000 hours of continuous 
use. 

A. WARNING 
Electrical shock hazard. 
Can cause serious injury or death. 
Disconnect power supply before beginning installation 
to prevent electrical shock and equipment damage. 
More than one disconnect may be involved. 

IMPORTANT 
1. Do not connect these detectors to non-Honeywell 

manufactured controls (primaries, programmers, 
multibumer systems, and burner management 
systems). Unsafe conditions could result. 

2. All wiring must be NEC Class 1 (line voltage). 
3. Voltage and frequency of the power supply 

connected to this detector must agree with the 
values marked on the detector. 

4. Sight the detector so it does not respond to ignition 
spark. 

5. On multibumer installations, each detector must 
respond only to the flame of the burner it is 
supervising. 

6. Do not connect more than two C7061 Flame 
Detectors in parallel. 

Proper flame detector installation is the basis of a safe and 
reliable flame safeguard installation. Refer also to the burner 
manufacturer instructions. Carefully follow all instructions for 
the best possible flame detection application. 

Basic Requirements 
The combustion flames of most carbon-based fuels emit 
sufficient ultraviolet radiation to enable the C7061 Solid State 
(Purple Peeper) Ultraviolet Flame Detector to prove the 
presence of a flame in a combustion chamber. The detector is 
mounted outside the combustion chamber with its mounting 
flange or union threaded to one end of a sight pipe inserted 
through the wall of the combustion chamber. The ultraviolet 
sensing tube in the flame detector sights the flame through 
the pipe. 

When a flame is present, the UV tube in the C7061 senses 
the ultraviolet radiation emitted. The C7061 then produces a 
signal that is sent to the amplifier in the flame safeguard 
control. The amplified signal pulls the flame relay into the 
control to allow proper system operation. 

Because it is necessary for the UV sensing tube to actually 
see the flame, it is best to locate the detector as close to the 
flame as physical arrangement, temperature, and other 
restrictions permit. These restrictions are described in detail in 
the following paragraphs. 

Determine Location 
Before beginning the actual installation, determine the best 
location for mounting the detector. Carefully consider the 
factors discussed in this section before deciding on the 
location. 

65-0223--2 



C7061A,F DYNAMIC SELF-CHECK ULTRAVIOLET FLAME DETECTOR 

Temperature 
Install the C7061 where the ambient temperature (outside the 
case) stays within the ambient operating temperature ratings. 

To keep the C7061 below its maximum rating, it may be 
necessary to add additional insulation between the wall of the 
combustion chamber and the detector. A shield or screen can 
be added to reflect radiated heat away from the detector. If the 
detector continues to get too hot, cooling is necessary. Refer 
to the Sight Pipe Ventilation section. (A 190105 water Jacket 
is also available for cooling the C7061.) 

Vibration 
If the C7061 is subject to excessive vibration, use a special 
123539 Antivibration Mount If you use this mount, install it 
before you position and sight the detector. 

Clearance 
~ake sure there is enough room to easily mount the sight 
pipe, detector, and all required fittings, and to remove the 
detector for troubleshooting and servicing. 

Radiation Sources (Other than Flame) 
Examples of radiation sources (other than flame) that could 
actuate the detection system: 

Ultraviolet sources: 

Hot refractory above 2300"F (1260"C). 

Spark: 

- Ignition transformers. 
- Welding arcs. 
- Lightning. 
Welding flames. 

Bright incandescent or fluorescent artificial light. 

Solar radiation. 

Gas lasers. 

Sun lamps. 

Germicidal lamps. 

Bright flashlight held close to the sensing tube. 

Gamma ray and X-ray sources: 

Diffraction analyzers. 

Electron microscopes. 

Radiographic X-ray machines. 

High voltage vacuum switches. 

High voltage condensers. 

High voltage coronas. 

Radioisotopes. 

65-0223--2 4 

Except under unusual circumstances, none of these sources 
except hot refractory and ignition spark would be present in or 
near the combustion chamber. 

The detector can respond to hot refractory above 2300"F 
(1260"C) if the refractory surface represents a significant 
percentage of the detector field of view. If the temperature of 
the hot refractory causes the flame relay (in the flame 
safeguard control) to pull in, re-aim the sight pipe so the 
detector views a cooler area of the refractory. 

Ignition spark is an intense source of ultraviolet radiation 
~e.n installing the detector; make sure it does not respo~d to 
1gmt1on spark. 

Single Burner Requirements 
The detector. ":lust have. a.n uno~structed view of a steady part 
of the flame ~t ~s ~uperv1s1n~. Th1s r~q~ires a proper sighting 
angle and mm1m1Zed ultraviolet rad1at1on attenuation effects. 
How~ver, when supervising only one burner, sighting 
reqwrements are simplified. 

Sighting Angle (Fig. 3) 
The first 30 percent of a flame closest to the burner nozzle 
(the flame. root) emits the most ultraviolet energy. Also, if the 
detector s1ghts the flame at an angle instead of 
perpendic.ularly, it views more flame depth. Therefore, the 
best Sighting angle is nearly parallel to the axis of the flame 
permitting the detector to view a large portion of the first 30' 
per~nt of the flame closest to the burner nozzle, as illustrated 
1n F1g. 3. 

Low angle sighting permits the detector to view a greater 
depth of flame, thus reducing the effects of instabilities in the 
flame pattern. Also, the environment near the burner nozzle is 
usually cleaner than at any other part of the combustion 
chamber. Thi~ provides a dearer line of sight and can keep 
the v1ew1ng wmdow cleaner, thus reducing the maintenance 
required. 

Fig. 3. Detector sighting angle. 

NOTE: VVhen possible, it is desirable to tilt the detector and 
sight pipe downward to prevent the buildup of soot in 
the p1pe or on the viewing window. 

·~ 
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In most installations, the detector needs to respond to the pilot 
flame alone, then the pilot and main burner flame together, 
and finally the main burner flame alone. The detector must 
meet all sighting requirements that apply: 

• Pilot flame alone-the smallest pilot flame that can be 
detected must be capable of reliably igniting the main 
burner. 

• Pilot and main burner flame together-the detector must 
sight the junction of both flames. 

• Main burner flame alone-the detector must sight the most 
stable part of the flame for all firing rates. 

Parallel Flame Detectors 
Shifting flame patterns, commonly encountered on burners 
with high turndown ratios, can require two parallel detectors to 
prove the flame at the highest and lowest firing rates and for 
modulation in between. In this case, one detector supervises 
the pilot (interrupted) and both detectors supervise the main 
burner flame. During the main burner run period, either 
detector is capable of maintaining system operation. A 
maximum of two C7061 Detectors can be connected in 
parallel. 

In addition to assuring more reliable flame detection, parallel 
detectors facilitate maintenance during burner operation. 
Each detector can be removed, in turn, without shutting down 
the supervised burner. However, a flame simulating failure 
occurring in the flame signal amplifier or in either detector will 
cause a shutdown. 

Screening Effects 
Smoke, oil mist, dirt and dust are masking agents that 
attenuate the ultraviolet radiation that the flame emits. If they 
absorb too much radiation, the amount of ultraviolet radiation 
reaching the detector is reduced. The flame signal can then 
become too low to hold in the flame relay, resulting in burner 
shutdown. 

The problem can be eliminated by diluting the contaminants. 
A strong flow of air through the sight pipe will clear a viewing 
path through the attenuating material. Refer to the Sight Pipe 
Ventilation section. 

It is also desirable to sight the detector at an area containing 
fewer masking agents such as near the burner nozzle or near 
the entrance of the combustion air. Increasing the viewing 
area of the detector by shortening the sight pipe or by 

· increasing the diameter of the sight pipe also reduces the 
attenuating effects of masking agents. 

Multiburner Requirements 

(Flame Discrimination) 
In addition to meeting the requirements for a single burner, a 
multiburner installation requires discrimination between 
flames. Flame discrimination can be defined as locating all 
flame detectors so that each detector responds only to the 
flame of the burner it is supervising. 
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In multiple burner systems, not every detector can be 
positioned so its line-of-sight does not intercept flames from 
other burners. For example, this situation occurs in front-fired 
boiler-furnaces having more than one row of burners, or in 
multilevel opposed-fired furnaces where the burners face 
each other. 

When planning such an installation, locate each flame 
detector so that it has the best possible view of the first 30 
percent closest to the burner nozzle (the flame root) it is 
supervising, and the worst possible view of all other flames. 

Fig. 4 illustrates a critical detector application problem that 
requires flame discrimination. Flame discrimination is 
accomplished for Detector A by repositioning it until the flame 
relay (in the flame safeguard control) does not respond to 
Flame B. Note that Detector A is aimed at the first 30 percent 
of Flame A where the ultraviolet radiation is most intense. It 
sights the tip of Flame B, but it is not aimed at the first 30 
percent of Flame B where UV is intense. Detector A is 
repositioned to assure maximum response to Flame A while 
rejecting Flame B. Similarly, Detector B is positioned to assure 
maximum response to Flame B while rejecting Flame A. 

If you reposition a detector and still cannot achieve flame 
discrimination, try reducing the viewing area by increasing the 
length or decreasing the diameter of the sight pipe, or adding 
an orifice plate. 

Fig. 4. Example of flame discrimination 
problem (opposed fired burners). 

Install the Sight Pipe (Fig. 5) 
After you have determined the location and sighting angle, 
select the sight pipe. A black iron pipe with a diameter of at 
least 1-1/2 in. (38 mm) is recommended. Do not use stainless 
steel or galvanized pipe because they reflect ultraviolet 
radiation internally and complicate aiming the pipe.· 

Sight pipes with diameters 2 to 3 in. (51 to 76 mm) produce 
better results for horizontal rotary burners, which require wide 
viewing angles. A wide viewing angle can also be obtained by 
using a short sight pipe. 

65-0223-2 
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& IF YENTlL.ATION OF THE SIGHT PIPE IS REQUIRED, ADO PIPE 
TEE, PERF ORA TED NIPPLE. OR OTHER SUITABLE DEVICE 
FOR VENTILATION. 

Fig. 5. Typical mounting of C7061. 

M10125 

Prepare Hole in Combustion Chamber Wall 
Cut or drill a hole of the proper diameter for the sight pipe in 
the wall of the combustion chamber at the selected location. 
Flare the hole to leave room for small adjustments of the 
sighting angle. The taper of the hole should be about 1 in. for 
every 3 in. (25 mm for every 76 mm) of wall thickness. 

Mount Sight Pipe 
Thread one end of the pipe to fit the mounting flange, union, 
or required coupling. Cut the pipe to the desired length (as 
short as practical) and at an angle so it ftts flush with the wall 
of the combustion chamber. Tack weld the pipe to the wall in a 
trial position. Do not weld the sight pipe permanently in place 
until after completing the Adjustments and Checkout. 

NOTE: If you use 118367A Swivel Mount and you are positive 
about the location and sighting angle, you can permanently 
weld the pipe. 

Install Fittings 
In some cases, the sight pipe does not directly fit the C7061 
mounting flange or union. Also, it may be desirable or 
necessary to ventilate the sight pipe. You may also want to 
use a swivel mount or an antivibration mount. Each of these 
cases can require additional fittings. 

Reducer 
For sight pipes of larger diameter than the mounting flange 
connector or union, install a reducer as illustrated in Fig. 5. 
The reducer requires a close nipple with 3/4 in. NPT external 
threads: 

Sight Pipe Ventilation 
It may be necessary to ventilate the sight pipe to cool the 
detector or to clear a viewing path through UV radiation 
attenuating material. 
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For a negative pressure combustion chamber, drilling a few 
holes in the section of the sight pipe outside of the combustion 
chamber allows air at atmospheric pressure to flow through 
the sight pipe and into the chamber. A perforated pipe nipple 
between the sight pipe and the detector can also be used. 

For a positive pressure combustion chamber, connect a 
supply of pressurized air from the burner blower to flow 
through the sight pipe and into the chamber. The air pressure 
must be greater than the chamber pressure. 

Swivel Mount 
To facilitate proper flame sighting, use 118367 A Swivel Mount 
(ordered separately). The swivel mount requires a reducer of 
the proper size to mount it onto the sight pipe. It also requires 
a one-inch close nipple for mounting to a C7061 with a one
inch connector. {For 118367A Swivel Mount mounting details, 
refer to 60-0361.) 

Antivibration Mount 
The detector withstands normal burner vibration. If the 
vibration is excessive, 123539 Antivibration Mount is 
available. {For mounting details, see form 60-0361.) If you use 
this mount. install it before positioning and sighting the 
detector. 

Mount the Detector (Fig. 5-8) 
Mount the detector onto the sight pipe, reducer, or other fitting 
(see Fig. 5-8). 

The C7061 Self-Checking Flame Detectors incorporate an 
oscillating shutter mechanism and, therefore, require special 
consideration for mounting positions other than vertically 
sighting downward or upward, as illustrated in Fig. 6. The 
C7061 has notch and arrow indicators {see Fig. 7) on the 
faceplate to facilitate mounting in positions other than those 
shown in Fig. 6. The notch and arrow must be vertically 
aligned with the notch in the up position and the arrow 
pointing downward (see Fig. 7). The C7061 must be mounted 
with the conduit opening located approximately 45 degrees 
below the horizontal {see Fig. 7). 

flll....- C7061A SIGHTING 

~ ~~~·~AAO 

I 
I 

C7061 A SIGHTING 
YERTICALL Y UPWARD 

U10126 

Fig. 6. Vertical mounting of C7061A. 
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( 

~~~OT ~ BE ROTATED 
AROUND 
ITS AXIS 

& NOTE DOWNWARD 
POSITIONING OF 
CONDUIT OPENING. 

ARROW ON FACEPLATE 
MUST BE POINTING 
DOWN 

M10127 

Fig. 7. C7061 mounting positions. 

IMPORTANT 
The notch and a"ow on the faceplate must be 
aligned in a vertical plane with the notch up and the 
arrow pointing down. 

The housing must be mounted with the conduit opening 
approximately 45i below horizontal (see Fig. 6). 

-., ..Jf::To mount a C7061A (Fig. 8): 

) 

1. The mounting flange is in two pieces. Loosen (but do 
not remove) the three screws holding the flange 
together. 

,2. Slightly rotate the detector so the slots in the back 
section of the mounting flange clear the screws in the 
front section; then separate the two sections. 

3. Screw the front section of the mounting flange onto the 
sight pipe, reducer. or other fitting. 

4. Fit the slots in the back section of the mounting flange 
(with the detector) over the three screws in the front 
section, and rotate the detector so the screws hold the 
flange together. 

5. lighten the screws securely. 

To mount the C7061 F with explosion-proof housing (Fig. 9): 

1. Unscrew the collar on the pipe union and remove the 
coupling section. The collar and coupling are in two 
pieces; do not separate them. 

2. Screw the coupling onto the sight pipe, reducer, or other 
fitting. 
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3. Mount the remainder of the pipe union (with the detec
tor) onto the coupling and securely tighten the collar. 

SLOT(31 

FLANGE 
SCREWS (3 

CAPTIVE COVER SCREW (4) 

ROTATE DETECTOR 
THIS WAY TO 
SEPARATIE 
MOUNTING 
FlANGE 

COVER 

ROTATE DETIECTOR 
THIS WAY 'MiEN MOUNTING 

Fig. 8. Mounting C7061A Detector. 

SCREW COUPU-IG 
ONTO SIGHT PIPE 

PIPE 
UNION 

Fig. 9. Mounting a C7061 F Detector. 

WIRING (FIG. 10) 

i:hCAUTION 
Equipment damage hazard. 
Improper wiring can pennanently damage 
amplifier. 
When using a C7061A with an R7861 Dynamic 
Self-Check Amplifier, be careful not to short the white 
shutter leadwires together (by wiring incorrectly, 
leaving an incorrect jumper wire, or stripping the 
insulation too much so the bare leadwires can touch). 

1. All wiring must comply with applicable local electrical 
codes, ordinances, and regulations. Use NEC Class 1 
wiring. 

2. Keep the flame signalleadwires as short as possible 
from the flame detector to the terminal strip or wiring 
subbase. Capacitance increases with leadwire length, 
reducing the signal strength. The maximum permissible 
leadwire length depends on the type of leadwire and 
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conduit type and diameter. The ultimate limiting factor in 
flame signalleadwire length is the signal current. Refer 
to Table 1. 

3. The detector has color-coded plastic-insulated, no. 18 
leadwires, 8 tt (2.4m) long, rated for 221•F (1os·c). 
These wires must be run in a conduit. 

4. If the leadwires are not long enough to reach the termi
nal strip or wiring subbase, make the required splices in 
a junction box. 

5. If splicing is necessary, use moisture-resistant no. 14 
wire suitable for at least 167•F (75.C) if the detector is 
used with a flame safeguard primary control, or at least 
194•F (90.C) if used with a flame safeguard 
programming control. 

6. For high temperature installations, use Honeywell 
specification no. R1298020 wire or equivalent for the F 
leadwire. This wire is rated up to 400•F (204.C) for 
continuous duty. It is tested for operation up to 600 volts 
and for breakdown up to 7500 volts. For the other 
leadwires, use moisture-resistant no. 14 wire selected 
for a temperature rating above the maximum operating 
temperature. 

7. Refer to Fig. 10 for wiring connections. 

IMPORTANT 
Do not run the flame detector wiring in the same 
conduit with high voltage ignition transformer wires. 

Connecting Detectors in Parallel 
For a flame that is difficult to sight, using two parallel C7061 
Flame Detectors reduces nuisance shutdowns. If only one of 
the parallel detectors loses the flame signal, the other 
indicates the presence of the flame and keeps the burner 
running. VVhen two parallel C7061 Detectors are used, a 
flame-simulating failure in either detector causes the burner to 
shut down. Two C7061 Detectors can be connected in parallel 
to the same terminals on 120 volt flame safeguard controls. To 
avoid exceeding the rating of the solid-state shutter switch in 
the R7861 Flame Signal Amplifier, do not connect more than 
two C7061 Detectors in parallel. 

IMPORTANT 
Voltage and frequency rating of the C 7061 A must 
match the power supply of the flame safeguard 
control. 

ADJUSTMENTS AND CHECKOUT 

UV Sensor Tube Test 
For initial burner lightoff, consult the burner manufacturer 
instructions or the flame safeguard control instructions. 

If the system does not start during the initial burner Jightoff, 
check the UV sensor tube in the flame detector. It a reddish 
glow appears when there is no flame present, replace the UV 
sensing tube. VVhen performing this test, make sure there are 
no extraneous sources of ultraviolet radiation in the test area 
(see Radiation Sources section). 

Adjust Detector Sighting 
With the flame detector installed and the burner running, 
adjust the sighting position of the detector for optimum flame 
signal. 
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7800 SERIES 
FLAME SAFEGUARD 
CONTROL 
TERMINAL STRIP &. 

BLUE 

YELLOW 

WHITE (S) 

WHITE (l2) 

WIRING Y.JST BE NEC CLASS 1. 

TERMINAL 2- (F)}FLAME CHECKING 
TERMINAL 1- NOT USED } { ~~S 

1\ I I TERMINAL 3- (G) 0\.lll'VT PAOTECTORELAYe 

Li}. ~I 15 TERMINAL •- SHUTTER DRIVE CONTROL (SEE 
INSTALLATION) 

1\ , 0 0 TERMINAL 5- SHUTTER DRIVE INSTFlJCTIONS.) 

1.2:i 0 
• 

3 

&. AN R7861 DYNAMIC SELF-CHECK AMPUFIER MUST BE USED. 

& VOLTAGE AND FREQUENCY RATING OF THE C7061 MUST 
MATCH THE POWER SUPPLY OF THE FLAME 
SAFEGUARD CONTROL. 

& TWO C7061A,F DETECTORS CAN BE CONNECTED IN 
PARALLEL TO THE SAME TERMINAL. 

& C7061A1038 ONLY: KEYED CONNECTOR ALLOWS CONNECTION IN ONlY 
ONE POSITION. 

& C7061A1038 ONLY: REFERENCE BRAD HARRISON"' •1310 TYPE CONNECTOR. 
I.IA nNG CONNECTOR CAN BE BRAD HARRISON"' •1306N OR 
•1307N TYPE CONNECTOR. "'"'>Ill 

Fig. 10. Wiring diagram for C7061A,F Detectors 
with 7800 Series Flame Safeguard 

controls with shutter drive circuitry. 

It is suggested that a volt-ohm meter with a minimum 
sensitivity of one megohm/volt and a zero to five or ten Vdc 
scale be used for R7861 Amplifier flame signal 
measurements. Measure the flame signal as illustrated in 
Fig. 10. Be careful to make the proper connections of 
positive (red) meter lead to positive(+) control jack and 
negative (black) meter lead to negative (-) or (-Com) jack with 
7800 Series controls. VVhen the 7800 Series control has a 
Keyboard Display Module, a zero to five Vdc voltage is 
displayed on the module. 

NOTES: 

1. The shutter operation causes fluctuations in the 
voltage reading. Read the average stable 
reading, disregarding the peaks. 

2. The flame signal must be steady (or stable as 
described in note 1). 

Move the detector and sight pipe around to sight the flame 
from various positions and angles. Try to get a maximum 
steady (or stable) reading on the meter that is above the 
minimum acceptable voltage listed in Table 1. 

Measure the flame signal for the pilot alone, the main burner 
flame alone, and both together (unless monitoring only the 
pilot flame when using an intermittent pilot, or only the main 
burner flame when using direct spark ignition). Also measure 
the flame signal at low and high firing rates and while 
modulating in between (as applicable). With the detector in its 
final position, all required flame signals must be steady 
(or stable) and as specified in Table 1. If you cannot obtain the 
proper signal, refer to the Troubleshooting section. 
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Pilot Turndown Test 
When the detector is used to prove a pilot flame before the 
main fuel valve(s} can be opened, perform a Pilot Turndown 
Test before welding the sight pipe into position. Follow the 
procedures in the flame safeguard control instructions and in 
the burner manufacturer instructions. 

Ultraviolet Response Tests Ignition Spark 
Response Test 
Test to be sure that ignition spark is not actuating the flame 
relay in the flame safeguard control. 

1. Close the pilot and main burner manual shutoff valves. 

Fig. 11. Measuring voltage flame signal 
with 7800 Series controls. 

Table 1. Flame Signal. 

Minimum• 
Plug-In Flame Acceptable Steady Maximum Expected 

Flame Detector Signal Amplifier Flame Safeguard Control(s) Voltage (Vdc) Voltage (Vdc) 

C7061A,F R7861 Dynamic RM7800E,G,L,M; RM7823A; 1.25 5.0 
Self-Checka,b RM7838A,B,C; EC7823A; 

RM7840E,G,L,M; RM7890B; 
EC78908; RM7895A,B,C,D; 
RM7896A,B,C,D; EC7895A,C; 
EC/RM7885; EC7810; EC7820; 

EC/RM7830; EC7850. 

a Shutter operation of the C7061A causes fluctuations in the voltage reading. Read the average stable voltage, disregarding the 
peaks. 

b Shutter operates at 12 cycles per minute. 
2. Start the burner and run through the Ignition period. 

Ignition spark should occur, but the flame LED must 
not light. The flame signal should not be greater than 
0.25 Vdc. 

3. If the flame relay does pull in, reposition the detector 
farther from the spark, or relocate/resight the detector to 
eliminate/reduce the detector response to reflected UV 
radiation. It may be necessary to construct a barrier to 
block the ignition spark from the detector view. Continue 
adjustments until the flame signal due to ignition spark 
is less than the flame signal values indicated in step 2. 

Response to other Ultraviolet Radiation 
Sources 
Some sources of artificial light produce small amounts of 
ultraviolet radiation. Under certain conditions, an ultraviolet 
detector responds as if it is sensing a flame. Do not use an 
artificial light source to check the response of an ultraviolet 
flame detector. To check for proper detector operation, 
conduct flame failure response tests under all operating 
conditions. 
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Weld the Sight Pipe 
When the flame signal is acceptable after all adjustments are 
made, remove the detector and weld the sight pipe in its final 
position. (If you are using a swivel mount, the pipe may be 
already welded.) Then reinstall the detector. 

Final Checkout 
Before putting the burner into service, check out the 
installation using the Checkout procedures in the Instructions 
for the appropriate flame safeguard control. After completing 
the Checkout, run the burner through at least one complete 
cycle to verify correct operation. 

IMPORTANT 
Do not put the system into operation until all 
Checkout tests in the Instructions for the appropriate 
flame safeguard control and any others specified in 
the burner installation instructions are satisfactorily 
completed. 
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TROUBLESHOOTING 

A WARNING 
Electrical shock hazard. 
Can cause serious Injury or death. 
Open the master switch to disconnect power before 
removing or installing the detector or its cover. More 
than one disconnect may be involved. 

Equipment Required 
A volt-ohm meter with a minimum sensitivity of one 
megohm/volt and a zero to five or ten Vdc scale is suggested. 
'Mlen the Keyboard Display Module is included with the 
control, a flame signal displays on the module. 

For replacement parts, see Specifications section. 

UV Sensor Tube Test 
See UV Sensor Tube Test section. 

Unsatisfactory Flame Signal 
If a satisfactory flame signal (see Table 1) cannot be obtained 
while adjusting the sighting position of the detector, follow 
these procedures. If you encounter other problems in the 
system, refer to the Troubleshooting section in the instructions 
for the appropriate flame safeguard control. 

NOTE: For instructions to replace the viewing window, 
sensing tube, and coil and shutter assembly, see 
the Service section. 

Troubleshooting Procedures 
First perform the Preliminary Inspection. Then follow the 
applicable procedures for either a low meter reading or a zero 
meter reading. After reinstalling the detector or replacing its 
cover, recheck the meter reading. To try to obtain the proper 
flame signal, adjust the position of the detector. If you 
complete all of the procedures and yet cannot obtain a proper 
flame signal, replace the detector. 

Preliminary Inspection 
1. Check for the proper line voltage. Make sure the master 

switch is closed, connections are correct, and power 
supply is of the correct voltage and frequency. 

2. Check the detector wiring for defects: 
a. Incorrect connections. 
b. Wrong type or size of wire. 
c. Deteriorated wire. 
d. Open circuits. 
e. Short circuits. 
f. Leakage paths caused by moisture, soot, or dirt. 

3. \1\fith the burner running, check the temperature at the 
detector. If it exceeds 175"F (79"C): 
a. Add additional insulation between the wall of the 

combustion chamber and the detector. 
b. Add a shield or screen to reflect radiated heat away 

from the detector, or 
c. Add cooling (refer to Sight Pipe Ventilation and 

Accessories sections). 
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Removing Detector from Sight Pipe 
(Refer to Fig. 8) 
Loosen the three screws holding the mounting flange; rotate 
the detector slightly so the screws clear the slots in the back 
section of the flange; separate the flange; and pull off the back 
section (with the UV sensor). 

NOTE: The detector is free when the collar is unscrewed; 
do not drop it. 

Procedure for Zero Meter Reading 
1. Replace the plug-in amplifier. Then recheck the flame 

signal. 
2. Replace the ultraviolet sensing tube (see Service 

section). Then recheck the flame signal. 
3. Replace the coil and shutter assembly (see Service 

Section). Then recheck the flame signal. 
4. If you cannot yet obtain a meter reading, replace the 

detector. 

IMPORTANT 
At the completion of Troubleshooting, be sure to 
perform the Adjustments and Checkout procedures. 

SERVICE 

A WARNING 
Electrical shock hazard. 
Can cause serious injury or death. 
Open the master switch to disconnect power before 
removing or installing the detector or its cover. More 
than one disconnect can be involved. 

Periodic Maintenance 
1. Clean the viewing window (or focusing lens) when 

necessary. Remove the detector (see Troubleshooting 
section) and use a clean doth over the eraser end of a 
pencil. Do not remove the window (or lens) to dean it If 
it is broken or damaged or it is coated with a substance 
that cannot be removed, replace it (see Fig. 13). 

2. Keep the flame detection system adjusted for the 
smoothest, most reliable operation as recommended by 
the burner manufacturer. 

3. Replace the sensing tube, coil and shutter assembly, 
or viewing window only when necessary to obtain 
proper operation. 

Removing Detector Cover (All Models): 
1. 1.0pen the Master Switch. 
2. 2.Unscrew the four captive cover screws (Fig. 7) and 

carefully slide off the cover. 

NOTE: These bolts are removable. Put them in a safe place 
to avoid losing them. 

• 
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Replacing Ultraviolet Sensing Tube 
(All Models) (Fig. 11) 

IMPORTANT 
Be very careful not to kink or otherwise damage the 
flexible shutter. 

1. Open the master switch and remove the cover from the 
detector (see instructions above). 

2. Locate the UV sensing tube. 
3. Gently bend the alignment guide just enough to free the 

tip of the tube. 
4. Insert a screwdriver between the tube base and the 

socket, and gently pry the tube out of its socket 
5. Pull the tube completely out of its socket 
6. Insert the new tube through the openings in the shutter 

assembly. 
7. Align the three pins on the new tube with the holes in 

the socket 
8. Carefully push the new tube firmly into the socket until 

the alignment guide snaps into place around the tip of 
the tube. 

9. Make sure the new UV sensor tube is seated securely. 
10. Replace the detector cover. 

FlEXIBlE 
SHlTTTEA UlTRAVIOlET 

SENSING TUBE Y10141 

Fig. 12. Replacing ultraviolet radiation sensing tuba. 

·Replacing Coil and Shutter Assembly 
(Fig. 12) 

NOTE: Use only a 1909718 Coil and Shutter Assembly. 

1. Open the master switch and remove the detector cover 
(see Removing Detector Cover section). 

2. Remove the ultraviolet sensing tube (steps 1 through 5 
of Replacing Ultraviolet Sensing Tube section). 

3. Cut the white wires as close as possible to the crimped 
connectors, and remove the crimped connectors. 

4. Remove the three mounting screws from the base of the 
coil and shutter assembly. Put the screws in a safe 
place. 

5. Remove the coil and shutter assembly _ 
6. Install the new coil and shutter assembly. 
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IMPORTANT 
Be very careful not to kink or otherwise damage the 
flexible shutter. 

7. Insert the three mounting screws into the base of the 
coil and shutter assembly and tighten securely. 

8. Remove sufficient insulation from each of the two white 
leadwires remaining on the detector, and also from each 
of the two white leaclwires on the new coil. 

9. Using solderless connectors, connect one of the coil 
wires to one of the remaining white leadwires. Connect 
the other coil wire to the other remaining white leadwire. 

10. Reinstall the sensing tube (steps F through 1 of 
Replacing Ultraviolet Sensing Tube section). 

11. Replace the detector cover. 

M101A2 

Fig. 13. Replacing coli and shutter assembly. 

~/ 
\_MOUNTING 

SCREW$(3) 
120739 FIBER-NEOPRENE GASKET 

.&. VIEWING WINDOW CAN BE REPLACED WITH EITHER SlOE TOWARD 
THE FLAME. 

.&. ONLY ONE GASKET ON EACH SIDE OF THE FOCUSING LENS. 

.&. REMOVE THE THREE MOUNT1NG SCREWS AND MOVE THE COIL 
AND SHUTTER ASSEMBLY OUT OF THE WAY TO PUSH OUT THE 
VIEWING WINDOW. M10130 

Fig. 14. Replacing quartz viewing 
window or focusing lens. 
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Replacing Quartz Viewing Window 
(or Focusing Lens) 

... C7061A (Fig. 14) 

IMPORTANT 
Use quartz window or lens. Ordinary glass absorbs 
or filters out ultraviolet radiation. 

1. Open the master switch; remove the detector from the 
sight pipe and remove the detector cover. (See 
appropriate sections.) 

2. Remove the ultraviolet sensing tube (steps 1 through 5 
of Replacing Ultraviolet Sensing Tube section). 

3. Loosen the three screws holding the back section of the 
mounting flange to the faceplate. Carefully remove and 
keep together the three screws, the gray 
fiber-neoprene gasket, the red rubber washer, and the 
back section of the mounting flange. 

NOTE: If the viewing window (with its rubber mounting 
gaskets) is stuck to the mounting flange, skip step 4. 

IMPORTANT 
Be very careful not to kink or otherwise damage the 
nexible shutter. 

4. Using the eraser end of a pencil, push out the viewing 
window (with its rubber mounting gaskets) from the 
inside of the faceplate. 

5. Insert one rubber mounting gasket into the window 
aperture in the faceplate. 

6. Insert the new quartz viewing window (or focusing lens) 
into the window aperture with either side toward the 
flame. 

7. Insert two rubber mounting gaskets (only one gasket 
when replacing a focusing lens) into the aperture. 

8. Put the back section of the mounting flange, red rubber 
washer, and fiber-neoprene gasket in place on the 
faceplate, and securely tighten the three mounting 
screws. 

NOTE: Make sure the red rubber washer between the gray 
fiber-neoprene gasket and the back section of the 
mounting flange does not protrude over the window 
aperture or otherwise obscure the detector 
line-of-sight. 

9. Clean both sides of the viewing window (or focusing 
lens) using a clean doth placed over the eraser end 
of a pencil. 

10. Reinstall the sensing tube (steps F through I of 
Replacing Ultraviolet Sensing Tube section). 

11. Replace the detector cover and reinstall the detector 
on the sight pipe. 

C7061F (Fig. 15) 
Open the master switch and remove the detedctor from the 
sight pipe (see appropriate section) . 

Unscrew the four hex-ehad bolts holding the seal-off flange 
to the faceplate and remove the flange. Put the bolts in a 
safe place. 

Unscrew the retaining ring (with its rubber 0-ring seal) from 
the seal-off flange. 

lip the flange and let the viewing window fall into your hand. 

Insert either side of the new 122037 Quartz Viewing Window 
into the window aperture. 

Screw the retaining ring (with 0-ring seal) into theseal-off 
flange and tighten securely. 

Clean the viewing window on both sides with a dean doth 
placed over the eraser end of a pencil. 

Put the seal-off flange back into place on the faceplate and 
securely tighten the four hex-head bolts. 

Reinstall the detector on the sight pipe. 

~ HEX-HEAD BOLT (4) 

'~ SEAL-OFF FLANGE 

"'-.._' 

RETAINING RING 

BODY 

Fig. 15. Replacing quartz viewing window on C7061F. 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Thermocouples 



Mineral Insulated Thermocouples 
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W&1FTs©W Gordon 

XacTpak·~ Thermocouple Assemblies 

Thermocouples in this section of the catalog are manu

factured from material we call XacTpak. XacTpak is 

Watlow Gordon's trademark for metal-sheathed, min

eral-insulated thermocouple material. 

XacTpak gives fast time response because the protec

tive metal outer sheath allows the use of smaller 

diameter thermocouple conductors. The rock hard 

compacted MgO insulation further enhances the sen

sor's ability to "read" temperature by transferring heat 

quickly to the measuring junction. 

XacTpak outperiorms and lasts longer than beaded 

thermocouple assemblies in most applications and 
often elimin.ates the need for bulky, expensive protec

tion tubes. XacTpak is available in a wide variety of 
sheath materials, diameters and calibrations. 

Quality Control & Testing: 
To maintain quality and consistency, XacTpak is manu
factured under carefully controlled procedures and rig

id standards of cleanliness. Quality checks are made at 

critical points throughout the manufacturing process. 

All XacTpak is inspected and tested for conductor 
uniformity, electrical continuity, insulation resistance, 

calibration conformance and physical dimension. Spe-
. ;ial testing and certification, including heliJJm leak, 

X-ray and dye penetrant, among others, are available 

en request For a more complete discussion of Watlow 

Gordon's advanced technological capabilities, refer to 
the Laboratory Services Section of this catalog. 

Sheath Materials: 
Virtually Ci'1y malleable metal can be used as XacTpak 
sheath muterial. Some of the more commonly used 

materials and their maximum continuous operating 

temperatures in an oxidizing atmosphere are: 

Alloy 600 ...................... +2150"F (1212"C) 

304 Stainless Steel ............. + 1650"F ( 899"C) 

316 StainJess Steel ............. + 1650"F ( 899"C) 

310 Stainless Steel ............. + 21 OO"F (1150"C) 

Unless otherwise specified, XacTpak is annealed in a 

protective atmosphere. No oxide removal is necessary 
prier to welding. 

For temperatures exceeding 2200"F (1204"C). noble or 

refractory metals are used for sheathing. See the High 

Performance Thermocouple Section ot this catalog. 
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Important Features of XacTpak: 
• Moistureproof 
• High Pressure Rated 
• Thermal Shock Resistant 
• High Temperature Rated 
• Fast Responding 
• Accurate 
• Formable 
• Weldable 
• Durable 
• Compact 

Typical Applications: 
• Heat Treating 
• Furnaces 
• Kilns 
• Turbines 
• Bearir.g Temperature 
• Power Stations 
• Steam Generators 

. • Diesel Engines 
• Nuclear Reactors 
• Atomic Research 
• Jet Engines and Test Cells 
• Rocket Engines 
• Blast Furnaces 
• Glass Melting 
• Refineries 
• Oil Processing 
• Catalytic Reformers 

, 
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----------MINERAL INSULATED THERMOCOUPLES-

Conductor Materials: 

The thermocouple material used in XacTpak meets or 

surpasses all applicable ANSI standards. 

Insulation: 

The insulation usee in XacTpak is high purity or stan

dard purity magnesium oxide with other insulation 

types available upon request. During the manufacturing 

process, the insulation is highly compacted, which 

excludes air from the sheath, retards moisture absorp

tion and prevents "powdering out". The high degree of 

compaction achieved,alsa ensures high thermal con

ductivity and maximum dielectric strength. 

Forming: 

Because XacTpak sheath is dead soft and bright an

nealed, it can be formed or shaped to any contour 

without risk of cracking. As a rule oi thumb, it can be 

formed on a mandrel twice the outside diameter of the 

sheath. In other words, .125 XacTpak cc.n be wound 

around a .250 mandrel. 

Welding: 

Welding, such as to a vessel or pipe, should be made in 

an inert atmosphere to prevent oxidation of the sheath. 

When working with XacTpak of .040 in. outside diame

ter or less, extreme caution should be used not to burn 

through the sheath. (f applicable, a short swaged-on 

s:ee'le should be fabricated en the finished assembly 

at the factor{ Such a sleete will be .020 in. to .030 in. 

thicker than the sheath outside diameter. 

Assembly Length Tolerances 

Sheath Length Dimensions 

XacTpak Diameter 
(In) 

Uo to .036 

.036 to .056 

.056 and laraer 

"L" Element Lengtn 
Up to 24 in-

+/-1/4~ 

+I -3/16" 

+1-1/8" 

Flexible Lead Dimensions 

"L'" Tolerance 
Over 24 in. 

+1-i% 

+1-3/4% 

+1-1/2% 

"E"' Length (fl) · I "E"' Toler;~nc:e 

1 u o to 1 0 I + 6 • . - 0 ~ 

10 &. longer I + 5%. -0~ 

Choose the measuring junction that best 
suits your particular needs: 

(Hot or Measuring Junctions available in single or dual 

elemer1t cable.) 

Exposed Junction (E) 

Thermocouple wires are butt welded. Insulation is 

sealed against liquid or gas penetration. This junction 

style provides the fastest possible response time but 

leaves the thermocouple wires unprotected against 

corrosive or mechanical damage. . . 

Grounded Junction (G) 

The sheath and conductors are welded together form

ing a completely sealed integral junction. Recommend

ed in presence- of liquids, moisture, gas or high pres

sure. The wire is protected from corrosive or erosive 

conditions. In the Grounded Junction, response time 

approaches that of the Exposed Junction. 

Ungrounded Junction (U) 

Thermocouple junction is fully insulated from welded 

sheath end. Excellent for applications· where stray 

emi's would affect the reading and for frequent or rapid 

temperature cycling. In the Ungrounded Junction, re

sponse time is slightly longer than for the Grounded 

Junction. 
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• Watlow Gordon connection heads provide 
superior dust and moisture resistance . 

• Most covers have Jugs to allow tightening 
with either screwdriver or wrench. 

• Plastic heads are weatherproof and resist 
weak acids, organic solvents, alkalies, 
sunlight and dust. Bottom mounting is 
standard. Side mounting available on 
request. 

• Aluminum canister head features neoprene 
0-ring seals for very high water 
resistance. f 

• Available complete with a head-mounted 
4-20 rnA transmitter on a consult factory 
basis. 

1 .. 

Style AR 
Connection Head 

Assembly with standard mounting filt.mg. 

Assembly with fitting option E. F, or H. 

I . 

1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 

000 
SHEATH 0.0. (in) 

E = .063 
G = .125 
H = .188 
J = .250 

K = .313 
L = .375 
M = .500 

CONNECTION HEAD 

, A = Universal Cast Iron 
8 = Universal Cast Aluminum 

C = Polypropylene 
0 = Small Cast Iron 
E = Small Aluminum 
F = Miniature Plastic 
G =Canister 
H = Explosion Proof 

FITIINGS, WELD PAos• 

If required, enter letter from table 

on pp. 70-71. II nor.e. enter "0". 

SHEATH MATERIAL 

A= 304 SS 
0 = 310 ss 

a= Alloy sao 
F = 316 ss. 

~ 

'When iJ double threaded filling is selected. one side of 
tne liuing will be used to mount !he nead. 
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~D 0~~ 
I 

SPECIAL 
REQUIREMENTS 

If none. en1er "0" 
II required, 

consult factory. 

·cALIBRATION 

f E J K N A s I Std. Umils E J K N R 5 
Special Umits 2 3 4 5 

•standard thermocouples for calibratior 
and S are available in .063 and .125 die; 
ler. Alloy 600 sheath material, ungrour 
junction and single element Consult rae 
far other configurations. 

JUNCTION 

Grounded Ungrounded E.xpoSt 
Single G u E 
Dual, common H v F 
Dual, isolated - w 0 

SHEATH LENGTH "L'' 
(fractional in.) 

0 = 0 4 = 1/2 
1 = 1/8 5 = 5/8 
2 = 1/4 6 = 3/4 

I 3 = 3/8 7 = 7/8 

SHEATH LENGTH "L" 

I Whale inches 01 to 99 6 in. increments standard). 

lengths over 99 in. consult factory 

See !he components and hardware section lor a 
complele description ol Wallow Gordon 
connection heads. 

• 
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Fixed Fittings 
Fixed fittings must be brazed to the sheath and are 
suitable where the exact immersion depth "A" is 
known in advance. 

I Sheath 0.0. I KPi Hex \ I 
Thread Material lin) I rinl llnl Code 

Single I 303 ss .063 to .250 1/8 7/16 A 
Single I 303 ss .250 to .375 1/4 9/16 8 

Sin ale I Mild Steel .125 to .375 1/21718 c 
Single I 303 ss .125 to .375 1/2 718 0 

Double I Mild Steel .125 to .375 1/2 7/8 E 
Double I 303 ss 125 to .375 1/2 7/8 F 

lengtl'l 
l!rtl 

11/16 

7/8 

1 

1 

1-3/4 

1-3/4 
"Wl"1en ordering fixed flttings as part ot an assembly, specify the distance "A" in 
inches from lip of the measuring junction to the start ot :hreads. 

Adjustable Spring-Loaded Fitting 
The adjustable spring-loaded fitting features a 50 psi 
ambieni, high-temperature seal. 

Compression Fittings 
Compression fittings are shipped finger-tight on the 
sheath allowing field installation. Once non-adjustable 
fittings are deformed, they cannot be relocated. Ad
justable fittings come with neoprene, teflon or lava 
sealant glands. 

Non-Adjustable 

:+=~thO.O. NPT HeUc 
..Ib.L.ea a (inl llnl no ode.. 

Sinal s .125 to .250 1/8 1/2 J 

Sinale I Brass I .250 to .375 1/4 . 1/2 K 

Sinale .l 304 SS I .063 to .250 1/B 1/2 L 

...Dauhle! 304 ss I 063 ~n ?'in , 1/R 1/? M 

Adjustable 

.J Sheath I NPT I Hex J Neo- j Tel-ll....i!· 
.IhceacUII:Jteci~O.O_(in~(lnJ-L(inl.-LpreniW..flolc<~-
Sinale :J04 S .063 to .188 11811/2 N G Q 

Sinale :J04 SS.250 to .375 1141 7/8 p X I v 
jouble304 SS 063 to . 188 1/8,1/2 s R ! 7 l.. 
Dout::leJ04..SSL.2SD....to. _r::; 11.JI7tA! T U+-9.-
S~e F'lges 159-161 lor a comote1e desc~•ouon ol all mount1ng fittings. 
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Standard Fitting Optia1 

Shown in Hardware Sec:ion as TH-184. 
or MC-100155-G(SS) and MC-100151·C (Ste 

Shown in Hardware Section as MC-100156~G (S 
MC-100157-G !SS) 

__ :~!llllnh1 ,1~~~ ~ ~~hlllu~U~f.lij~m11 
,~ 

Shown in Hardware Section as 6555-250 

Shown in Hardware Section as fH-185 (Bras: 
TH-2745 (SS Single) or TH·2749 (SS Double 

Shown 1n Hardware Secuon as TH-27 4 7 or TH-2 
(Single) and TH-2751 or TH-2752 (Double) 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Spray Nozzles 
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BETE FOG NOZZLE, INC 
BOX 1438 • 50 GREENFIELD STREET 
GREENFIELD, MA 01302-1438 

PHONE: 413 n2-0~ 
FAX: 413 772-6 

INTERNATIONAL FAX: 413 772-6 
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DATE: November 20, 2001 

CC# R9B9 

TO: Durr Environmental Inc. 

PO Box 930459 
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NO~ COPIES· 
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STATUS CODE: 

2MP-16488 
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From: 

Reference: 

Customer PO#: 
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BETE Order Number: 
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3/8 NPT/R 3/8 

NOTES 
1. MATERIAL: CAST 
2. SPRAY PATIERN: go· FULL CONE 
3. FLOW RATE: 1.70 GPM @ 20 PSI 

(6.44 L/M @ 1.4 BAR) 

- IS PRINT C:.O"lAINS PRDPRI£1AR'f INFORMAliDN WHICH WUS1 NOT BE USE'O FOR 
IMF'l !liN[ PURPOSES OR IN Nf1 WAY D£TAIII£NIAL tO BElE roc; NOZlt£ INC. 

PliiNl MUSI BE REl\JRNED ON A£QUEST 

CERMIFIE - PRINT 
pER i--./ ..- ~/ .d~' ' al-l --l,\.-\--l...W .. " ~ \ ?b' D\ 

(___/' 

ETE 'FOG NOZZLE, lNC 
50 GREENfELD STREEf WSSACHUSEnS 01301 

3/8" MP 125 M 

TOLERANCES: (EliCO'T AS NllTtD) 
ANGLE'S ..................... ~ ... - .......... ! 1/2' t-----~-------------1 

w.c:HIN{D DINEIISIONS:: fRliCTIOIW. ............................. :1:1/32• 
TWO PLACE DECIIML ................. :1:.01" p:;.:..:...--..,.....----:--=~r-------.---1 
THREE PlA« DECitLU. ............. :!:.005" REV 

CAST OlMf'HSIO~: 0\IER 3" ~ ...... :t.O I INCHES PER lt«:H 
II£'! RIC: WHDl.f NUNBER ...................... ±lmm r'--......;_.!..,_.J!:::;!!.!:.;..:::J,....:..!..L.:!.~~!;;....--~ 

ONE PtAC£ OECII.&Al ~ ... - ....... t.4mm DRAWING 
1'«1 PlACE OE:OIML .. ~ ........ t.l4onm NUMBER: 2MP-10270 B 
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2 15/16" [75 mm] ~ 

A_ I 

1" NPT/R 1 

NOTES~ 
1 . MATERIAL: CAST 
2. SPRAY PATTERN: 90" FULL CONE 
3. FLOW RATE: 21 .0 GPM @ 20 PSI 

(79.5 L/M @ 1.4 BAR] 

• 
1 1 /2" 

[38 r.'lm] 

~ 

BETE FOG NOZZLE, INC 
50 GREENfELD STRE:t:T WASSACHUSETTS OtJOt 

1·· MP 4.37 M 

REV 

?MP-12983 A 

' I 
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1/2" NPT/BSP 

NOTES 
1. MAT'L.: 316 SS. 
2. FLOW RATE: 3. 7 GPM @ 7 PSI. 
3. SPRAY PATIERN: 30· FULL CONE. 

DATE BY CHECKED DCR 

ltllS PIIINT CONIMiS PROPIII[IARY INrORIIIAIION WHICH YLJST NOT 
8£ US!I FOil COMPfll'IM: PURPOSES Olt 1H Nf't 'IIAY OCIMIDITAl 
ID IIE11: FOC HGUa:, INC. !'fliNT UUST 8[ 11£1mNED ON REQUEST 

~NOTED) 
fiOC'TIONAL--------- :i:l/32" 
TWO PlACE llECl~--- :!:.01 
~EE PL.AC£ DECIMAL-- i.OOS 

CAST DltotENSlONS: CMR 3" ±.01 INCHES P£R INCH 

J 

1 " --

BETE FOG NOZZLE, INC. 
MASS. 

REV. 

DWG. N02MP-16488 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Recirculation Pump 



,. Hayes Pul' -'· JJV'J 1. 1..1 v 
Gould5 Pumps P..t@ Guaey/Nicolc v.ri<M 

Appl;c.odon Er!;llnoer' 

h-.. ITT Industries ee Old POWder r.v~r "'o~d 
-

_Y.Y.:::::._ __________________________ --iw••ICortcord. MA o11•2 

DURR ENVIRONMENTAL INC. 
INQ NO: Montgomery Watson 
Proposal No: 353-TI-PG-01 Rev.#: 1 
Item No: ITEMOO l Attn: Darin Brown 

MODEL:3298 Size: 2x3-6 S QTY: 1 

Operating conditions 
SERVICE SCRUBBER 
LIQUID Water Temp. 60.0 Deg °F, Vapor Pres. 0.26 psi abs, SP.GR 1.000. 

Viscosity 1.122 cp 
CAPACITY Nonn./Rate 100.01/00.0gpm 
HEAD 50.0ft 

Performance at 3500 RPM 
PUBLISHED EFFY 
RATED EFFY 
RATED POWER 
NPSHR 
DISCH. PRESSURE 
PERF.CURVE 
SHUT OFF HEAD 
MIN FLOW 

Materials 
CONSTRUCTION 
CASING 
MAGNETS 
IMPELLER 
IMPELLER WEAR RING 
SHAFT 
MAG DRIVE ASSY 
BASEPLATE 

46.00/6 (CDS) 
46.0% 
2. 7 hp (Run out 3.2 hp) 
6.4 (ft) 
21.6 (16.0@ Shut o.!J) (psi g) 
5137-1 (Rotation CWviewedfrom cor.tpltng end) 

60.0ft 
30.0 (gpm) 

Teftel lined (close coupled) 
Ducfile ironlte.fzel max.cosing.prt!S.@ raced temperatur'eliJ.Opsi g 
Neodymium-Iron Mag Drive As.ry C043UA.02 
Tejzel- Enclosed (4. 0000 rated (i11) max=6.0625 min=4.0000) 

Carbo11 filled Teflon 
Silicon carbilh 
C04384A02 
Channel steel D06964A 

Casing connections 
Casing drain flanged 

Flanges 
150# raised face 

Liquid end options 
Impeller balance holes 
Magnets balanced statically to ISO 1940 G6.3 balance levels 
Containment Shell o-rlng and Reverse thrust bearing o-ring in Viton 

Frame options 
Thrust and radial bearings-silicon carbide 

Documentation 
Drawing packages· Std commercial (3 copies) 

Testing 
Non witnessed casing hydrostatic-test 

Painting 
Goulds Blue water reducible coating (Strathmore) 

Tel: 81&-31M:202 
r:a.; 818-3"-MS1 
e-nal: PII''~BYG""YII$~.eom 

Mar 27,2002 
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Pump specification 
SUCT.Fl.ANGE SIZE J" DRILLING ANSIJJO# FACING RF FINISI-f SMOOTTi 
DISCH.FLANGE SIZE 2" DRILLING ANST /5011 FACING !I.F FINISH SMOOTH 

PUMP ROTATION (LOOKING AT PUMP FROM MOTOF!) Clf' 
TYPE! OF LUBRICATION NiA COOt.E;D NO 
TYPE OF STUFFING 'BOX NIA COOLED NO 
TYPE Of" SEALING SEAUESS PUM.P 

Motor specification 
MOTOR BY PUMP MFG MOUNT BY PUMP MFG MFG. US EI£CT1UC 
F'RAM! 184TC POWER S.OOJ.p RPM 1600 
PHAS!O j FREQUENCY 60H~ VOI..TS 2101460 

INSU!.ATION F s.F. 1.1! 
ENCLOSURE SEVER£ JJVTY'MlU AND CHEMICAL PR£M1UM EFFTCIENCY 

Au.t:ilia_!Y specification 

Model32~o ~ 
2x3-6 

0. 12 ln. T efzel 

+ 14P4 

iJ 
~ ·~ '200·~~ 

Weights and Measurements 
PUMP 79.0/b 
MOTOR 105.0 lb 
BASEPLATE 75.0 lb 
TOT._L 259.0 lb 
GR. VOLUME w/BOX 7.3 f!3 
GR. WEIGHT wiBOX 296.0/b 

Notes and References 
' ~!TALL FOUNOI'.TION ltOl T.5 1"1 I'll'~ SLEEVES 
'ALLOW ~ROM 0.75 lo ~.!Gin. FOR. 
G~UTING. SEE INSTRUCTiON 800'< FOR OliTIIIlS 

" MTR DIMe.siONS ARE APPRDXIMA TE 

L COUPUNG BY CPLG TYPE 

I ~I'L GUARD 6Y CI>I.G GUARD MAn 

I BASEPLATE: CfiA}I/'{EL ST£EL D06964A FOR PUMP TAPPED OPENINGS REFER TO DWC>.: 

I 

FORM# ED0132 
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Customer: DURR ENVIRONMENTAL INC. 
Serial No: SIN n6E176 
Customer P .0. No: 85157-22429 
Item No: ITEM001 
Service: SCRUBBER 

.--------------tend User: Montgomery Watson@. 
Nl dimenaions are In lnchn. A\\~~c"'w COO"liC:AL 
Drawing ic IlOilo scale 

waiphts (lbs) are approlCi!mlte DRAWING NO 353-TI-PG-01/ITEMOOI 
Program Version 1.l4.o.o 
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• Durr Env•rv•u••:::•no• 
Peter Gilr,lay @ Hayes Pump, Inc 
Ref Montgomery Watson/Scrubber 

Goulds p-_:_~·.,.Y.:-~·.:clior,· ~ .. :: .. ~.ever. o.U41 

03/27/02 

Cul'\'e; 5137 

Design Point: Flow: 1 00 US gpm 
Head: 50ft 

L Pump: 3298-3600 

Speed: 3500 rpm 

Limits: Temperature:--- "F 

Pressure: --- psi9 

Specific Spegd: Ns: -

Dimensions: Suction: 3 in 

Size: 2x3-8 s 
Dla: 4 in 

Sphere sfze: - in 

Power. -- bhp 

Nss:

Discherge: 2 in 

Motor: 5 hp Speed: 3600 Frame: 184T 

PUMP DATA SHEET 

Gould~ Process Pumps 60 Hz 

NEMA Standard T!;FC Enclosure 

sized for Max Power on Design Curve 

Auld: Water 

NPSHa: -ft 

Piping: 

Selection file: 353-TIPG.UFS 

Catalog: PRCESS60.MPC v'4 

Temperature: 60 •F 

SG: 1 
Viscosity: 1.122 cP 
Vapor pressure: 0.2568 psi

3 
Atm pre66ure: 14.7 psia 

System:

Suction: -- in 

Discharge: -- in 

-- Data Point

Flow: 100 US gpm 

Head: 51.1 ft 

ft . %eff 

' 

0 

Eff: 4e% 

Power: 2.73 bhp 

NPSHr: 6.35 n 

-- Design Curve -

Shutoff Head: 60 tt 

Shutoff dP: 26 psi 

Min Flow: 30 US gpm 

BEP: 52"/• eff 

@ 150 US gpm 

NOL Pwr: 3 22 bhp 

@ 180 US gpm 

-Max Curv9 -

Max Pwr: 13.4 bhp 

@ 325 US gpm 

Flow Speed 
US gpm rpm 

120 3500 
100 3500 

60 3500 
60 3500 
40 3500 

200t-----+--

1201----t--+----1-7---· -

// ..... 

40C~tv/L=i.. ~ .... lT---=-i=:::::::~--=-~L __ .......... -·--r------r-------1--

··-·-------eo·--,. 

0 N 4~----+----+---r- ----+----+----+---- ·-· -
p 1---+---+----+-----1-

~ f-2o- I J----+-----1--,........+---·-· -· -------+-----+---:- .... 
--~ r 1----t----- .,._ --+--==--=-+----+---- ------..,..------or--· -

.. c-· --. 

:....-~----

i 
USgpm 40 80 120 1CO 200 240 280 320 J<lO , 

- PERFORMANCE EVALUATION--

Head Pump Power NPSHr Motor Motor Hrs/yr Cost 

ft %eff bhp ft %eft kW /kWh 

48.2 49 2.91 7.26 
51.1 46 2.73 6.35 
54 42 2.55 5.43 

56.2 35 2.35 5 

57.9 27 2.14 5 

70 

i 
60 

40 

30 

20 

4 b 

h 
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PROFILE BLADE 
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PLAN VIEW 

25"± 1/4" 

GAS FLOW 

SIDE VIEW 

END VIEW 

Nm 
1. MATERIAL: INCONEL 625 
2. Vt£1GHT: 40 LBS./MOOUL.E 
3. SEE MUNlERS FORM IMVF\tE -LA TEST REV. FOR INSPECTION & MAINTENANCE INSTRUCTIONS. 

NOlE FLOW DIRECTION ARROWS 
4 "x4" MINIMUM 
SUPPORT TEES 
(BY OTHERS) 

MECHANICAL STOP 
(BY OTHERS) 

t 
GAS FLOW 

TYP. MODULE 
(UNCUT) NOT TO SCALE 

MECHANICAL ST(ll 
(BY OTHERS) 

BLANK OFf PLA 1E (BY OTHERS) 

SECllON "A-A" 
BLANK OFf PLA 1E (BY OTHERS) 

CERTIFIED 
FOR CONSTRUCTION 
DATE : 12/5/01 

BY 
PERLEY MACKENZIE 

A INCONEL 625 WAS ALGXN 

SYN. REVISION 

MAC 12/5 
PSt.t 01 

BY DATE 

1--D-RA=W--N=BY---,--MAC---+-S......,CALE=--N-O_NE __ --1 ~ 
CHECKED BY PM DATE 11/28/01 \~# 

APPROVED BY PSt.t 

11£ IUCifJtS calfiCliWDI 
1 .. llH SlREEr S.l. 
p .0. Ill* 1428 
FT. IMRS R.CRli' 3»1 I 
PIOI[ (141) IJI-1!!1515 
FM (141) 27&-1311 

TTTLE GENERAL ARRANGEMENT : T-271 INCONEL 625 
MODULE 24"W. x 25.LG. IIJIU: ID"'II&fT @~ rr JUIIEIS aJIIIIJMTDI 

lliS IRWIG IS 11£ PROPDIIY ~ 11£ tiiiiUIS all'. 1---------------~=:---::-::--.--=--1 
FT. IMRS. FL lfll IS ttNe suucr ro 11£ cnalDI DRAWING NUMBER SHEET Of REV. 
liN If 9WJ. llll' liE REPIIIlDUCED. aJIIED, I.IIHD OR 

~=.~::::*m~ B-28051-01 A 
RE1IJINEI). DO llll' SCIU lliWIIIIG Rll CONS1RLCIDl 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Scrubber Sump Level Monitor 



ROSEMOUNT SPECIFICATIONS 
Model 3051 Digital Pressure Transmitter 

1. EQUIPMENT DESCRIPTION 

• Two-wire, capacitance (DP/GP) or piezoresistive (AP/GP), high-performance differential/gage/ 
absolutelleveVflow pressure transmitter with HAR~ based or FOUNDATION .... fieldbus based 
digital communication capabilities. 

• Small, lightweight Coplanar .... design. 

2. REFERENCES 

• Material supplied under this specification shall be in conformance with: 

00815-0100-4001 
English 

Rev. AB 

• National Electric Code (NFPA 70) 501-5 by incorporating a two-compartment electronics housing 
for separation of the process medium and the electrical conduit. 

• National Electrical Manufacturer's Association (NEMA) standard number ICS6 
"Enclosure for industrial controls and systems," 4X. 

• IP65 or IP68, depending on installation conditions. 
• Factory Mutual (FM), Canadian Standards Association (CSA), CENELEC, and SAA standards for 

explosion-proof enclosure and intrinsically safe electronic circuitry. 
• Japanese Industrial Standard (JIS) for flameproof enclosure. 
• CE mali< per European Standards EN 50081-1, EN 50082-1, EN 50082-2 

• Manufacturer must be certified as meeting the requirements of ISO 9001. 

3. ENVIRONMENTAL CONDITIONS 

• The instrument selected shall be suitable for the following conditions: 
• Humidity: o-100% relative humidity . 
• Ambient Temperature Limits: -40 to 185 °F (-40 to 85 °C). 

• Transmitter shall have a dual-compartment housing with a moisture barrier completely 
isolating the electronic circuitry from the field wiring and calibration terminals. 

4. PROCESS CONDITIONS 

• Suitable for liquid, gas, and vapor service. 
• Process Temperature Limits: 

• Silicone fill:-40 to 250 °F (-40 to 121 °C) with Coplanar flange. 
-40 to 300 °F (-40 to 149 °C) with traditional flange . 

• Inert fill, above atmospheric pressure: 0 to 185 °F (-18 to 85 °C). 
• Overpressure Limits (Models 3051CD and 3051CG)*: 

0 psia to 4,500 psig (31 MPa). 
0 psia to 2,000 psig (13.8 MPa) for 0.5 to 2.5 inH20 (0.12 to 0.62 kPa). 

• See PDS 00813-0100-4001 for Modei3051T and 3051CA overpressure limits. 

• Line Pressure Limits (Model 3051CD): 
0.5 psia to 4,500 psig (3.5 kPa abs. to 31 MPa). **4,500 psig (31 MPa) optional for 
Ranges 2-5 (see Section 12). 
0.5 psia to 2,000 psig (3.5 kPa abs. to 13.8 MPa) for spans of 0.5 to 2.5 inH20 (0.12 to 0.62 kPa). 

5. ELECTRICAL 

• Transmitter shall be certified for use in hazardous areas by a recognized authority, such as 
Factory Mutual. 

• Electrical connections shall include a choice of: lh-14 NPT, M20 x 1.5 (CM20), PG 13.5, 
or Glh conduit. 

6. POWER SUPPLY 

• Transmitter shall operate on 10.5 to 55 V de, with no load (6-12 V de with no load for low power). 

7. MEASUREMENT RANGES 

l\11n1mum Span r.1ax1mum Span 

Differential 0.1 inH~ (0.25 kPa) 2,000 psig (13.8 MPa) 

Gage 2.5 inH20 (0.62 kPa) 10,000 psig (70.0 MPa) 

Absolute 0.339 inHga (8.61 mmHga) 10,000 psig (70.0 MPa) 

Liquid Level 2.5 inH20 (0.62 kPa) 8,310 int-1:!0 (2068 kPa) 

Remote Seals 2.5 inH20 (0.62 kPa) 2,000 psig (13.8 MPa) 

8. OUTPUTS 

• Outputs shall be a 4-20 rnA analog signal (1-5 V de or 0.8-3.2 V de for low power), 
user-selectable linear or square root, with a superimposed digital signal, using HART Protocol. 

• Analog output shall be adjustable remotely with a field communicator or control system. 
Zero and span adjustments shall also be available on the transmitter. 



9. DATA STORAGE 

• Transmitter data shall be stored in nonvolatile EEPROM memory. 
• Sensor module characterization data shall be an integral part of the sensor module. 

10. SOFTWARE FUNCTIONALITY 

• Transmitter shall be capable of digital communication over the 4-20 rnA output loop 
without disruption, using the HART Communications Protocol. 

• The transmitter shall perform continuous diagnostics, capable of self-test functions and 
be able to provide specific diagnostic information locally on the meter and remotely. 

• The configuration capabilities of the transmitter shall allow the user the ability to input 
and store information including the range, engineering units, damping, square root or 
linear output, drain/vent valves, flange, and 0-ring materials, date, message, 
descriptor, tag number, serial number, and remote seal information. 

• Process variable and sensor module temperature information shall be available digitally. 
• Transmitter software security shall be user selectable. 
• Upscale/Downscale failure mode shall be user selectable. 

11. PERFORMANCE 

• The transmitter shall meet the following performance criteria as a minimum: 
• Specification Conformance: 

The Model3051 Family maintains a specifiCation conformance of at least 3<T. 
• Total Performance [over ±50 "F (28"C), 1,000 psi (6.9 MPa) line pressure]: 

:t0.15% of span (Models 3051CD, 3051CG, 3051T, 3051CA). 
±0.1 0% of span (Model 3051 P Reference Class). 

• Stability [over :t50 "F (28"C), 1,000 psi (6.9 MPa) line pressure]: 
±0.125%of URL for 5 years. 
±0.1% of URL for 12 months (Models 3051T and 3051CA Ranges 1-5). 
±0.2% of URL for 12 months (Models 3051CD Range 1, 3051CA Range 0). 

• Accuracy: 
±0.075% of Calibrated Span (Standard Model3051 ). 
±0.05% of Calibrated Span (Model 3051 P Reference Class) . 

• Total Ambient Temperature Effect per 50 °F (28 °C): 
±(0.0125% URL + 0.0625% span) spans from 1:1 to 30:1 (Standard Model 3051 ). 
±(0.006% URL + 0.03% span) spans from 1:1 to 10:1 (Modei3051P Reference Class). 
±(0.025% URL + 0.125% span) spans from 1:1 to 30:1 (Models 3051T and 3051CA). 

• Static Pressure Effects per 1 ,000 psi (6.9 MPa) for Differential only: 
Zero: ±0.05% of URL which can be calibrated out (Standard Model 3051 ). 

±0.04% of URL which can be calibrated out (Model3051 PReference Class). 
Span: ±0.1% of Reading (Standard Model3051). 

±0.1% of Reading (Model 3051 P Reference Class). 
• Time Response: 

Dead Time (T d):45 milliseconds (nominal) 
Time Constant (T c):55 milliseconds 
Update Rate:20 times per second (minimum) 

• VIbration Effect: 
±0.1% of URL when tested from 15 to 2,000 Hz per SAMA PMC 31.1. 

• RFI Effect:less than ±0.1% of span from 20 to 1,000 MHz for field strength of 30 V/m per IEC 801-3. 

12. OPTIONS 

• The following optional equipment shall be available: 
• Digital LCD indicator with diagnostic capabilities. 
• Model 305/306 Integral Manifold. 
• Remote diaphragm seals. 
• 4,500 psi (31.0 MPa) line pressure. 
• Worldwide hazardous locations certifications. 
• FOUNDATION fieldbus 

Rosemount Inc. 
8200 Market Boulevard 
Chanhassen. MN 55317 USA 
Tel1·800·999·9307 
Telex 4310012 
Fax (612) 949·7001 ~ 

© 1998 Rosemount. Inc. \i£1 

All rights reserved. 
http://www. rosemount. com 

Fisher-Rosemount Limited 
Heath Place 
Bogner ReQiS 
West Sussex P022 9SH 
England 
Tel44 (1243) 863 121 
Fax 44 ( 1243) 867 5541 

11111111111111111111111111111111111111111 
00815-0100-4001 Rev. AB 11/98 

Fisher-Rosemount 
Sl .. lpore Pte Lltl. 
1 Pandan Crescent 
Singapore 128461 
Tel (65) 7n·8211 
Fax (65) 777-0947 
Tlx RS 61117FRSPL 

• High temperature (375 °F [191 °C]). 
• Mounting brackets. 
• Stainless steel housing. 
• Level flanges. 
• Low power electronics. 
• Factory-assembled primary elements 

ROSEMOUNT. 
FISIIR·RDSEMDUirManaglaglbe Process Better: 



DJMENSIONAL DRAWINGS SPECIFIC 
TO OUTPUTS COPES F AND W 
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DIMENSIONA.r DRAWINGS 
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.& METER COVER 
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( 1261 

,.. 4.28 
(109) . 

&- I 

METER COVER _f--~ 
(OPTIONS M5. M6l 

6.4 

. 13 
(3.31 

t----- ( 1631 -------1 
MAX 

SEE FIG. 12 FOR TYPICAL MANIFOLD CONFIGURATIONS 

COPLANAR FLANGE IS STANDARD. FOR OPTIONAL TRADITIONAl FLANGE SEE FIG 13. 
SEE FIG 14 FOR LEVEL FLANGE VERTICAL MOUNT. 

NO FLANGE ADAPTER ON LOW SIDE FOR GUAGE OR ABSOLUTE .PRESSURE TRANSMITTERS 

TORQUE BOLTS TO 70 in. lbs ±25in. lbs ( 7. 3 NM ±2. 8 NMI. 

TORQUE BOLTS TO '6501n. lbs ±50 In. lbs (67. 2 NM ±5. 6 NM) FOR CARBON 
STEEL, 300in. lbs :t50in. lbs (33.6 NM ±5.6 NM) FOR SST. 

WEIGHT 7.5 LB (3.4 kg) WITHOUT OPTIONS. REFER TO RMD 
MANUAL OR PDS FOR OPTION WEIGHTS. 

1/2-14 NPT UNLESS MARKED CM20. PG 13.5. OR G 1/2 

SEE FIGURES 1-6 FOR OPTIONAL MOUNTING CONFIGURATIONS. 
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ADAPTERS CAN BE ROTATED TO GIVE FLANGE CONNECTION 
CENTERS OF 2.00" (50.B). 2. 13" (54.1). AND 2.25" (57.2). 

1/4-IB ANPT ON THE COPLANAR OR TRADITIONAL FLANGES. SEE FIGURE 
14 FOR 1/2-14 ANPT FLANGE ADAPTERS (OF OPTION) 

MOUNTING HOLES ARE 3/B-16 UNC-2B x .562" DEEP. 

ROTATE APPROVAL LABEL FOR ZERO AND SPAN ADJUST. 

LETTERS DENOTE HIGH AND LOW SIDES FOR PRESSURE CONNECTION. 

2. FOR MODEL NUMBER SELECTION, SEE TABLES 1-3. 

1 . DIMENSIONS SHOWN IN PARENTHESES ARE IN MILLIMETERS. 

NOTES: 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Recirculation Flow Meter 



ROSEMOUNT® SPECIFICATIONS 
Model 8800C Vortex Flowmeter 

1. EQUIPMENT DESCRIPTION 

• Two-wire piezoelectric-based vortex shedding flowmeter 

• Fully cast, all-welded meter body 

• Non-clogging sensor design 

• Adaptive Digital Signal Processing filtering 

• HAR-r® and FOUNDATION,,. fieldbus communication capabilities 

2. ENVIRONMENTAL CONDITIONS 

• The instrument selected shall be suitable for the following conditions: 

• Humidity: 0-95% relative humidity under noncondensing conditions 

• Ambient temperature limits 

- HART: -58 to 185 oF (-50 to 85 °C) 

- fOUNDATION fieldbus: -40 to 185 °F (-40 to 85 °C) 

• Flowmeter shall have a dual-compartment housing with a moisture barrier totally isolating 

the electronic circuitry from the field wiring and communication terminals 

3. PROCESS CONDITIONS 

• Suitable for liquid, gas, and steam in homogeneous, single-phase state 

• Process temperature limits: 

• Standard range sensor: -40 to 450 oF (-40 to 232 °C) 

• Extended range temperature sensor: -330 to 800 oF (-200 to 427 °C} 

4. ELECTRICAL 

00815-01 00-4003 
English 
RevCA 

• Flowmeter shall be certified for use in hazardous areas by a recognized authority, such as Factory Mutual 

• Electrical connections shall include a choice of: Y2-14 NPT, M20 x 1.5 or PG 13.5 

5. POWER SUPPLY 

• HART communication: flowmeter shall operate on 1 0.8 to 42 V de with no load 

• FOUNDATION fieldbus communication: flowmeter shall operate on 9 to 32 V de, 17.8 rnA nominal, 

19 rnA maximum 

6. LINE SIZES 

• Flowmeter shall be available in the following line sizes: 

• Wafer, flanged, and dual-sensor style: %-, 1-,1%-, 2-, 3-, 4-, 6-, and 8-inch 

• Flanged-style flowmeters shall be available with ANSI Class 150, 300, or 600 or 

DIN PN 10, 16, 25, 40, 64, or 100 or JIS 1 OK, 20K, or 40K flanges in each of the above sizes 

7. OUTPUTS 

• Outputs shall be a 4-20 rnA analog signal with a superimposed HART digital signal 

• Analog output shall be adjustable remotely with a field communicator or a control system 

• A simultaneous, independently scalable pulse/frequency output (0 to 10,000 Hz) also available with HART 

• FOUNDATION fieldbus output also available 



2 

8. SOFTWARE FUNCTIONALITY 

• Flowmeter shall be capable of simultaneous communication over the 4-20 rnA output signal enabling 

process variable information to be available digitally 

• Flowmeter shall perform continuous diagnostics, be capable of self-test functions and be able to give specific 

diagnostic information 

• Accessible test points shall be available for ISO electronics verification 

• Transmitter shall be able to calculate density ratio for standard and normal flow units 

• Transmitter shall have flow simulation capabilities by an internal flow generator 

• The shedding frequency at the Upper Range Value shall be available 

9. PERFORMANCE 

• The flowmeter shall meet the following performance criteria as a minimum: 

• Accuracy: 

Liquids (for Reynolds numbers over 20,000) 

- Digital and Pulse output: ±0.65% of rate 

- Analog output: same as pulse plus an additional 0.025% of span 

Gas & Steam (for Reynolds numbers over 15,000) 

- Digital and Pulse output: ± 1.35% of rate 

-Analog output: same as pulse plus an additional 0.025% of span 

Accuracy Limitations: 

-%-and 1-in. (DN 15 and DN 25): max velocity of 220 ft/s (67.06 m/s) 

-Dual-style meters (all sizes): max velocity of 100 ft/s (30.5 m/s) 

• Stability: ±0.1% of rate over one year 

• Ambient temperature effect: 

Digital and pulse outputs: no effect 

Analog output: ±0.1% of span from -40 to 185 °F (-40 to 85 °C) 

• Process temperature effect: 

Flowmeter shall have an automatic K-factor correction with user-entered process temperature 

• Mating pipe I.D. effect: 

Flowmeter shall have an automatic K-factor correction with user-entered mating pipe I. D. 

10. MEASURABLE FLOW RATES 

Flowmeter shall be capable of processing signals from flow applications which meet the following sizing 

requirements stated in Table 1, Table 2, and Table 3. Process conditions must be within both the Reynolds 
number and velocity limitations for the desired size. 

TABLE 1.Minimum Measurable Reynolds Number 

TABLE 2.Minimum Measurable Velocities 
(use the larger of the two values) 

./36/p or6.5 ./54/p or2.0 



TABLE 3.Minimum Measurable Velocities 
(use the smaller of the two values) 

J(90, OCYJ)/p or 250 J( 134, OCYJ)/p or 76 

11. OPTIONS 

• The following options shall be available: 

• Indicating LCD meter (totalized flow display available with HART) 

• Remote electronics cable (up to 75 feet maximum) and mounting hardware 

• Terminal block with integral transient protection (HART only) 

12. MODEL 8800C VORTEX FLOWMETER TYPICAL SPECIFICATION 

The Model 8800C Vortex Flowmeter shall operate on the principal of vortex shedding, which is 
produced by an all-welded shedder bar in the flow stream that causes vortices to form. These vortices 
create pulses that represent the specific volume of fluid (liquid, gas, or steam), which is generated at a rate 
linearly proportional to the process flow rate. Vortex flowmeters with moving parts or cavities that retain 
process fluid are not acceptable. 

The flowmeter body and shedder bar should be welded or cast in place and require no process seals. The 
flowmeter body, shedder bar, and flanges shall be made of stainless steel or Hastelloy-c® material. The fluid 
shall generate pressure pulses that will be converted to electronic pulses by a piezoelectric sensor that is 
external (non-wetted) of the process. 

The electronics shall be intelligent, microprocessor-based, and can be integrally mounted or remotely mounted 
up to a distance of 75 feet (23 meters). The electronics will convert the signal into a digital, 4-20 mA and pulse 
output with internal totalizer, and be capable of being replaced without shutting-down the flow. The electronics 
will be optionally available with FOUNDATION fieldbus output. The electronics shall be capable of disconnecting 
the sensor and producing a simulation of the flow to verify the electronics remotely via HART communications 
protocol. The electronics shall use Adaptive Digital Signal Processing for the filters for optimal performance and 
perform continuous seH-diagnostic routines that immediately identify electronics problems. The electronics 
housing shall be suitable for hazardous locations (Explosion-Proof for Class I, Division 1, Groups B, C, and D. 
Dust Ignition-Proof for Class 11/111, Division 1, Groups E, F, and G. Factory sealed.) 

Flowmeter accuracy shall be 0.65% of rate for liquids having flowrates corresponding to Reynolds numbers 
greater than 20,000 and 1.35% of rate in gas and steam applications having flowrates corresponding to 
Reynolds numbers greater than 15,000. The flowmeters will have a process capability of -330 to 800 °F 
(-200 to 427 °C). 

The Vortex Flowmeter shall be Rosemount Model 8800 or customer pre-approved equal. 

Refer to Rosemount Product Specifications for more detailed information. 
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Rosemount and the Rosemount logotype are registered trademarks of Rosemount Inc. 
HART is a registered trademark of the HART Communication Foundation. 
FouNDATION is a trademark of the Fieldbus Foundation. 
Haste/loy C is a registered trademark of Haynes International Inc. 

Rosemount Inc. 
8200 Market Boulevard 
Chanhassen, MN 55317 USA 
Tel1-800-999-9307 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Caustic Metering Pump 



Configuration Data 
Model C92 1 -I363Sil 

Control & Output Code 

Manual Control 
Speed (stroking frequency) and stroke 
length manually adjustable. 

C10 ··-1.3 GPH (4.9 1/h) ... 300 psi (20.7 Bar) 
C11 ---2.5 GPH (9.5 1/h) ... 150 psi (10.3 Bar) 
C12 ··-4.0 GPH (15.1 1/h) ... 100 psi (6.9 Bar) 
C13 ---8.0 GPH (30 1/h) ..... 60 psi (4.1 Bar) 
C14 ··- 20 GPH (76 1/h) ..... 25 psi (1.7 Bar) 

Instrument Responsive/Manual Control 
Manual adjustment features of C 1 Series 
plus switch conversion to external control 
for automatic systems. 
C70 ---1.3 GPH (4 9 1/h) ... 300 psi (20.7 Bar) 
C71 -·-2.5 GPH (9.5 1/h) ... 150 psi (10.3 Bar) 
C72 --4.0 GPH (15.1 1/h) ... 100 psi (6.9 Bar) 
C73 ---8.0 GPH (30 1/h) ..... 60 psi (4.1 Bar) 
C74 -·--20 GPH (76 1/h) ..... 25 psi (1.7 Bar) 
C77 ----10 GPH (38 1/h) ..... 80 psi (5.5 Bar) 
C78 ----25 GPH (95 1/h) ..... 30 psi (2.07 Bar) 
C90 ---1.3 GPH (4 9 1/h) ... 300 psi (20.7 Bar) 
C91 ---2.5 GPH (9 5 1/h) ... 150 psi (10.3 Bar) 
C92 ---4.0 GPH (15.1 1/h) ... 100 psi (6.9 Bar) 
C93 ---8.0 GPH (30 1/h) ..... 60 psi (4.1 Bar) 
C94 ···· 20 GPH (76 1/h) ..... 25 psi (1.7 Bar) 

Voltage Code 
1 ·····-· 120 VAC US Plug 
2 .......• 240 VAC US Plug 

3 -------- 220-240 VAC DIN Plug 

5 ------- 240-250 VAC, UK Plug 

6 ------ 240-250 VAC, AUST/NZ Plug 

7 -------- 220-240 VAC, SWISS Plug 

Liquid End 
See next page for complete liquid end 

specifications and selection. 

Specifications 
Strokes Per Stroke Length 

Minute (Adjustable) Average 
(Adjustable) Recommended Input Power Shipping 

Series Min Max Minimum @Max Speed Weight 
C10, C70, C90 
C11, C71, C91 
C12, C72, C92 1 100 10% 44 watts 20 lbs (9.1 kg) 
C13, C73, C93 
C14 C74 C94 
C77 1 100 10% 87 watts 28 lbs (12.7 kg) 
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Configuration Data & Materials of Construction 
I Drive Liquid Size Materials of Construction Tubing & Connections 

Assembly End No. Code Head & Fittings Balls Llquifram rM Seal Ring !Accessory Discharge Suction 
C900· 
C70D· 297 0.9 316 5.5. 316 5.5. Fluorofilm"' 316 5.5. Pioe 1/4" NPT M 

I ClOD· 94S" 0.9 PVC Ceramic Fluorofilm"' PTFE 4FV Pipe 1/4" NPT M 

360SI I 1.8 Acrvlic/PGC Ceramic Fluorofilm"' PGC I Polvorere 4FV PE .375" O.D. 
36151 I 1.8 PGC/PGC Ceramic Fluorofilm"' PGC I Polvorere 4FV PE .375" O.D. 

C91 D· 362SI I 1.8 PVDF I PVDF Ceramic Fluorofilm"' PVDF/ Polvorel• 4FV PE .375" O.D. 
C920- 363$1 I 1.8 PVDF I PVDF Ceramic Fluorofilm"' PVDF/ PTFE 4FV PE .375" O.D. 
C71 D· 277 1.8 316 5.5. 316 5.5. Fluorofilm,.. 316 5.5. Pipe 1/4" NPT M 
C720· 71F5 1.8 Acrylic/PVDF PTFE Hypalon" Hypalon• 4FV PE .5" O.D. Vinyl .5" O.D. 
C11 D· 71S I 1.8 Acrylic/PVC Ceramic Fluorofilm,.. PTFE 4FV PE .5" O.D. Vinyl .5" O.D. 
C120· 725 I 1.8 PVC Ceramic Fluorofilm,.. PTFE 4FV PE .5" O.D. 

74S'' 1.8 PVC Ceramic Fluorofilm,.. PTFE 4FV Pipe 1/4" NPT M 
75HV 1.8 Polypropylene 316 5.5. Fluorofilm,.. PTFE PE .5" O.D. Vinyl .938" O.D. 
75S I 1.8 Polypropylene Ceramic Fluorofilm,.. PTFE 4FV PE .5" O.D. 
76 1.8 Acrylic/PP 316 5.5. Fluorofilm,.. Hypalon• PE .5" O.D. Vinyl .938" O.D. 
79 1.8 UHMW PE Ceramic Hypalon" Hypalon• PE .5" O.D. Vinyl .5" O.D. 

31051 I 3.0 Acrylic/PGC Ceramic Fluorofilm,.. PGC I Polyorere 4FV PE .375" O.D. 
311SI I 3.0 PGC/PGC Ceramic Fluorofilm,.. PGC I Polyorere 4FV PE .375" O.D. 
312SI I 3.0 PVDF I PVDF Ceramic Fluorofilm"' PVDF/ Polyprere 4FV PE .375" O.D. 

C930· 31351 I 3.0 PVDF I PVDF Ceramic Fluorofilm,.. PVDF I PTFE 4FV PE .375" O.D. 
C730· 20HV 3.0 Acrylic/PP 316 S.5. Fluorofilm"' Hvoalon• PE .5" O.D. Vinyl .938" O.D. 
C130· 205" 3.0 Acrylic/PVC Ceramic Fluorofilm,.. H...YQalon• 4FV PE .5" O.D. Vinyl .5" O.D. 

24 3.0 PVC Ceramic Fluorofilm"' PTFE Pioe 1/2" NPT M 
25HV 3.0 Polypropylene 316 5.5. Fluorofilm"' PTFE PE .5" O.D. Vinyl .938" O.D. 
25P 3.0 Polyproovlene Ceramic Fluorofilm"' PTFE Pioe 112" NPT M 
25T 3.0 Polyproovlene Ceramic Fluorofilm"' PTFE PE .5" O.D. 
26S" 3.0 PVC Ceramic Fluorofilm"' Viton" 4FV PE .5" O.D. 
27 3.0 316 5.5. 316 5.5. Fluorofilm"' PTFE Pioe 112" NPT M 
29 3.0 UHMW PE Ceramic Fluorofilm,.. Hypalon• PE .5" O.D. 

30 6.0 Acrvlic/PVC Ceramic Fluorofilm,.. PTFE PE .5" O.D Vinyl .5" O.D. 
C94D· 32 6.0 PVDF Ceramic Fluorofilm,.. PTFE PE .5" O.D. 
C780· 34 6.0 PVC Ceramic Fluorofilm"' PTFE Pioe 112" NPT M 
C74 D · 35P 6.0 Polypropylene Ceramic Fluorofilm"' PTFE Pioe 1/2" NPT M 
C140· 35T 6.0 Polypropylene Ceramic Fluorofilm"' PTFE PE .5" O.D. 

36 6.0 PVC Ceramic Fluorofilm"' PTFE PE .5" 0.0. 
37 6.0 316 5.S. 316 5.5. Fluorofilm"' PTFE Pipe 112" NPT M 

20HV 3.0 Acrylic/PP 316 5.5. Fluorofrlm"" Hvoalon• PE .5" O.D. Vinyl .938" O.D. 
205" 3.0 Acrylic/PVC Ceramic Fluorofilm"' Hvoalon• 4FV PE .5" O.D. Vinyl .5" O.D. 
24 3.0 PVC Ceramic Fluorofilm"" PTFE Pioe 112" NPT M 

C770· 25HV 3.0 Polypropylene 316 S.S. Fluorofilm"' PTFE PE .5" O.D. Vinyl .938" O.D. 
25P 3.0 Polypropylene Ceramic Fluorofilm"' PTFE Pipe 112" NPT M 
25T 3.0 Polypropylene Ceramic Fluorofilm"" PTFE PE .5" O.D. 
26S" 3.0 PVC Ceramic Fluorofilm"' Vi ton" 4FV PE .5" O.D. 
27 3.0 316 S.S. 316 S.S. Fluorofilm"' PTFE Pioe 112" NPT M 
29 3.0 UHMW PE Ceramic Fluorofilm"' Hypalon• PE .5" O.D. 

0 See front page lor vonage code specifications 

These Liquid Ends are available without a 4FV. simply drop the 
'S' at the end ol the Liquid End nurrt>er to order the mOdel without 
a 4FV. 

1 To specify y.o NPT male. change ·r to 'P'. To specify black. IN resistant 
tubing, change T to 'U" To specify Bleed 4FV, change ·s· to ·s· To 
specify 3FV. change ·s to'l'. 

4FY indicates that the pump is equipped with an LMI four Function Valve. 
This diaphragm type am-syphon/pressure relief valve is 
installed on the pump head. If provides anti-syphon 
protection and aids in priming. even under pressl6e 

Output Information 
Gallons per Hour 

Series Min Max 
C10 C70' C90' 0.001 1.3 
C11 C71' C91' 0.003 2.5 
C12 C72' C92' 0.004 4.0 
C13 C73' C93' 0.008 8.0 
C14 C74' C94' 0.020 20.0 
en· 0.010 10.0 
~78' 0.025 25.0 

fluorolilm- is a copolymer of PTFE and Pf A. 
Polypret• is an elastomeric PTFE copolymer. 

Liters per Hour mi.Jcc per Minute 
Min Max lin Max 
0.005 4.9 0.08 82 
0.010 9.5 0.16 158 
0.015 15.1 0.25 252 
0.030 30 0.51 505 
0.076 76 1.26 1262 
0.038 38 0.63 631 
0.095 95 1.58 1577 

mUcc per Stroke Maximum lnfecllon 
Min Mil X ,, Pressure 
0.08 0.82 300 psi (20.7 Bar) 
0.16 1.58 150 psi (10.3 Bar) 
0.25 2.52 100 psi (6.9 Bar) 
0.51 5.05 60 psi (4.1 Bar) 
1.26 12.62 25 psi (1.7 Bar) 
0.63 6.31 80 psi (5.5 Bar) 
1.58 15.77 30 psi (2.07 Bar) 

• Minimum output is based on 1 stroke per minute and 10% stroke setting. minimum output can be reduced further in external mode. Series C9 pumps may be programmed tor strokes per hour tor lower outputs. 

© 1999 LMI Millon Roy -All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. 
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GENERAL 
Chemical metering pumps shall be positive displacement, Liquifram
type pumps that are ULand CUL approved. Output volume shall 
be adjustable while pumps are in operation from zero to maximum 
capacity of: 

C1 0, C70, C90 - 1.3 GPH (4.9 liters per hour) 
C11, C71, C91 - 2.5 GPH (9.5 liters per hour) 
C12, C72, C92 - 4.0 GPH (15.1 liters per hour) 
C13, C73, C93 - 8.0 GPH (30.0 liters per hour) 
C14, C74, C94 -20.0 GPH (76.0 liters per hour) 
C77 - 10.0 GPH (38.0 liters per hour) 
C78 - 25.0 GPH (95.0 liters per hour) 

Chemical metering pumps shall be capable, without a hydrauli
cally backed diaphragm, of injecting solutions against pressures 
up to: 

C10, C70, C90 - 300 psig (20.7 bar) 
C11, C71, C91 - 150 psig (10.3 bar) 
C12, C72, C92 - 100 psig (6.9 bar) 
C 13, C73, C93 - 60 psig ( 4.1 bar) 
C14, C74, C94 - 25 psig (1.7 bar) 
C77 80 psig (5.5 bar) 
C78 30 psig (2.1 bar) 

SERIESC1 
Adjustment shall be by means of readily accessible dial knobs. one for 
changing stroke length and the other for changing stroke frequency 
(speed). Both knobs are to be located opposite the liquid handling end. 

SERIESC7 
Control of Series C7 metering pumps shall be selectable between 
internal and external pulsing by means of a 3-position center-off 
switch. Stroke length shall be adjustable by means of readily accessible 
dial knob. When in external pulsed mode, Series C7 units shall accept 
signals without the use of electrical timer or internal timer. Pressure 
capacity shall be adjustable to reduce noise, vibration and wear. 

SERIESC9 
Series C9 metering pumps shall have a clear liquid crystal display. 
Control shall be selectable between internal and external pulsing by 

Notes: 

series.~:C?'" 

means of a tactile keypad. Internal stroke frequency shall be 
adjustable from I stroke per hour to 100 strokes per minute. 
Pressure Glpacity shall be keypad adjustable to reduce noise, 
vibration and wear. Metering pump shall be capable of dividing or 
multiplying pulse inputs from I to 999 or responding directly or 
inversely to a 4-20mA input signal. 

DRIVE 
The pump drive shall be totally enclosed with no exposed moving 
parts. Solid state electronic pulser shall be encapsulated and 
supplied with quick connect terminals at least 3/16" (4.75 mrn) 

wide. Electronics shall be housed in chemical resistant enclosure at 
the rear of the pump for maximum protection against chemical 
spillage. Electrical power consumption shall not exceed 87 
watts under full speed and maximum pressure conditions. 
Pump weight shall not exceed 28 lbs (12. 7 kg). 

AUTOMATIC PRESSURE RELIEF 
To eliminate need for pressure relief valve, Liquifram™ shall 
automatically stop pulsating when discharge pressure exceeds 
pump pressure rating by not more than 35%. 

MATERIAL 
Chemical metering pump housing shall be of chemically resistant 
glass fiber reinforced thermoplastic with a glass fiber reinforced 
polypropylene EPU carrier'. All exposed fasteners shall be stain
less steel. Chemical metering pump valves shall be ball type. with 
ceramic balls'. Valve seat and seal ring shall be renewable by 
replacing the combination seat-seal ring' or cartridge valve assem
bly. Pump head shall be of transparent acrylic' material capable of 
resisting the pumped chemical. Fittings and connections at 
pump head shall be PVC'. 

CHECK VALVES AND TUBING 
A total of 16ft (4.8 m) of polyethylene tubing6 shall be provided 
per pump complete with compression connections. A foot valve 
with integral one piece strainer shall be provided for the suction line, 
and an injection check/back pressure valve with !12'' NPT male 
connection for the injection point. The injection check valve shall 
incorporate a dilating orifice which prohibits scale formation and 
accumulation of crystalline deposits. 

I. Wilh plastic coated cast iron EPV carrier for Series C77 and C78. 2. Type 316 stainless steel or PTFE may be specified. 

3. Hypalon•, PTFE, Viton• or Polyprel• may be specified 4. PVC, polypropylene, or Type 316 stainless steel may be specified. 

S. PVDF, Polypropylene, or Type 316 stainless steel may be specified. 6. 6ft. (1.8 m) of vinyl suction tubing may be specified in place of 

polyethylene for the suction side only. 114" or 1/2" male pipe thread may be specified. 

LMI 
MILTON ROY 
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L 5.70" (145mm)_j 

*10.8" (274mm) 
Maximum 

*Dimensions shown are 
maximum for largest 
liquid end available.These 
dimensions vary depending 
on the liquid end selected. 

© 1999 LMI Milton Roy - All Rights Reserved 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Conductivity Analyzer and Probe 
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Instruction Sheet 
PN 51A054eC 
February 2001 Model54e C 

Conductivity/Resistivity HART® 
Analyzer/Controller 

ESSENTIAL INSTRUCTIONS 
READ THIS PAGE BEFORE PROCEEDING! 

Rosemount Analytical designs, manufactures, and tests its 
products to meet many national and international standards. 
Because these instruments are sophisticated technical prod
ucts. you must properly install, use, and maintain them to 
ensure they continue to operate within their normal specifica
tions. The following instructions must be adhered to and inte
grated into your safety program when installing, using, and 
maintaining Rosemount Analytical products. Failure to follow 
the proper instructions may cause any one of the following sit
uations to occur: Loss of life; personal injury; property damage; 
damage to this instrument; and warranty invalidation. 

• Read all instructions prior to installing, operating, and serv
icing the product. If this Instruction Manual is not the correct 
manual, telephone 1-949-757-8500 and the requested man
ual will be provided. Save this Instruction Manual for future 
reference. 

If you do not understand any of the instructions. contact your 
Rosemount representative for clarification. 

• Follow all warnings, cautions, and instructions marked on 
and supplied with the product. 

• Inform and educate your personnel in the proper installation, 
operation, and maintenance of the product. 

• Install your equipment as specified in the Installation 
Instructions of the appropriate Instruction Manual and per 
applicable local and national codes. Connect all products to 
the proper electrical and pressure sources. 

• To ensure proper performance, use qualified personnel to 
install, operate, update, program, and maintain the product. 

• IMlen replacement parts are required, ensure that qualified 
pepple use replacement parts specified by Rosemount. 
Unauthorized parts and procedures can affect the product's 
performance and place the safe operation of your process at 
risk. Look alike substitutions may result in fire, electrical haz
ards, or improper operation. 

• Ensure that all equipment doors are closed and protective 
covers are in place, except when maintenance is being per
formed by qualified persons, to prevent electrical shock and 
personal injury. 

'JlOSEMOUNT. 
Analytical 

WARNINGS 
RISK OF ELECTRICAL SHOCK 

Making cable connections to and servicing this instru
ment require access to shock hazard level voltages 
which can cause death or serious injury, therefore, 
disconnect all hazardous voltage before accessing 
the electronics. 

Relay contacts made to separate power sources 
must be disconnected before servicing. 

Electrical installation must be in accordance with the 
National Electrical Code (ANSI/NFPA-70) and/or 
any other applicable national or local codes. 

Unused cable conduit entries must be securely 
sealed by non-flammable closures to provide enclo
sure integrity in compliance with personal safety and 
environmental protection requirements. Use NEMA 
4X or IP65 conduit plugs supplied with the instrument 
to maintain the ingress protection rating (IP65). 

For safety and proper perfonnance this instrument 
must be connected to a properly grounded three
wire power source. 

Proper relay use and configuration is the responsi
bility of the user. No external connection to the 
instrument of more than 60VDC or 43V peak 
allowed with the exception of power and relay termi
nals. Any violation will impair the safety protection 
provided. 

Do not operate this instrument without front cover 
secured. Refer installation, operation and servicing 
to qualified personnel. 

WARNING 

This product is not intended for use 
in the residential, commercial or 
light industrial environment per 
( E certification to EN50081-2. 

' 
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MODEL 54e C SPECIFICATIONS 

PHYSICAL SPECIFICATIONS- GENERAL r Enclosure: Epoxy-painted cast aluminum Each output is galvanically isolated, 0-20 mA or 
4-20 mA into 600 ohms maximum load at 24 Vdc 
or 115/230 Vac or 550 ohms maximum load at 
100/200 Vac.Output 1 includes digital signal 

"' 

NEMA 4X (IP65), 144 X 144 X 132mm, DIN size 
(5.7 X 5.7 X 5.2 in.) 

Front Panel: Membrane keyboard with tactile feed 
back and user selectable security. Light gray, blue 
and white overlay. Light gray enclosure, dark gray 
bezel. 

Display: Three-line LED back-lit dot matrix LCD 
(7.0 x 3.5 em). The display contrast is compensat
ed for ambient temperature. 

Process Variable Character Height: 16mm (0.6 inch) 

Electrical Classification: 
Class I, Division 2, Groups A, 8, C, & D. 
T5 Ta=50°C. Dust ignition proof: Class II, 
C~·~~·isivn i. Grot..:ps E, F. & G; C!ass :n. 

CSA-LR34186: 
Max. relay contact rating: 28 Vdc; 110 Vac; 
230 Vac; 6 amps resistive 

FM: Max. relay contact rating: 28 Vdc resistive 
150 mA- Groups A & 8; 
400 mA - Group C; 
540 mA - Group D 

Power: 

Code -01: 100- 127 VAC, 50/60Hz± 6%, 6.0 W 
) 200 - 253 VAC, 50/60 Hz ± 6%, 6.0 W 

Code -02: 20- 30 VDC, 6.0 W 

Current Outputs: 
Output 1: Process, Raw conductivity, or Temp. 

Output 2: Process, Raw conductivity, or Temp. 

INSTRUMENT SPECIFICATIONS@ 25°C 

4-20 mA superimposed HART (Code -09 only). 

EMIIRFI :EN50081-2 ( E 
EN50082-2 

LVD (Code -01 only): EN61010-1 

Ambient Temperature: 0 to sooc (32 to 122°F) 
NOTE: The analyzer is operable from -20 to 60°C 
(-4 to 140°F) with some degradation in display 
performance. 

Relative Humidity: 95%, non-condensing 

Alarms: Relay 1 - Process, Interval, or Time 
Pmpo1iional Control (code -20i 

Relay 2 - Process, Interval, or Time Proportional 
Control (code -20) 

Relay 3 - Process, Interval, or Time Proportional 
Control (code -20) 

Relay 4- Fault alarm 

Each relay has a dedicated LED on the front panel. 

Relay Contacts: Relays 1-3: Epoxy sealed form A 
contacts, SPST, normally open. 

Relay 4: Epoxy sealed form C, SPOT. 

Resistive Inductive 
28 Vdc 5.0 Amps 3.0 Amps 
115 Vac 5.0 Amps 3.0 Amps 
230 Vac 5.0 Amps 1.5 Amps 

Weight/Shipping Weight: 1.1 kg/1.6 kg (2.5 lb/3.5 lb) 

Measurement Range: (See table on following page), -15 to 200°C (5 to 392°F) 

Accuracy: 

Contacting Sensors: ±0.5% of reading, ± .005 f..IS/cm 

Inductive Sensors: ± 1% of reading, 200 IJS/cm to 2 S/cm, ± 5 1JSicm 

Repeatability: ±0.25% of reading 

Stability: ±0.25% of output range/month, noncumulative 
Ambient Temperature Coefficient: ±0.01% of reading/oC 

Temperature Compensation: -15 to 200°C (5 to 392°F) (automatic or manual) 

Temperature Correction: High purity water (dilute sodium chloride), cation conductivity (dilute hydrochloric 
acid), linear temperature coefficient (0.0 to 5.00%JDC), or none. High purity water and cation conductivity 
temperature correction apply between 0 and 100°C. Linear temperature coefficient can be applied between 
-5 and 200°C (23 to 392°F). 

CONTACTING SENSORS 
Conductivity Sensor 142,400 142,150,400 140,141,150 401-14 

Model Number 402,403,404 402,403,404 400,402,403 402,403 
400VP, 402VP 400VP, 402VP 400VP, 402VP 

403VP 403VP 403VP 

Cell Constant 0.01 0.1 1.0 10.0 3 



MODEL 54e C QUICK START 

INDUCTIVE SENSORS 
Conductivity Sensor 

Model Number 226 228 225 222 (1in.) 222 (2 in.) 

Cell Constant* 1.0 3.0 3.0 6.0 4.0 

Minimum Range 50 250 250 500 500 

Maximum Range 1,000,000 2,000,000 2,000,000 2,000,000 2,000,000 

·Typical FULL SCALE MICROSIEMENS/cm 

Operating Ranges for Various Cells Constants (not to scale) 

.oskn 2kn 10kn 
100kn 

1MO 10Mn soMn 

.skn 

I 
Skn 

I 
sokn 

I 
sookn 

I 
sMn 

I 
20Mn 

Resistivity I I I I I I 
(n-cm) 

Conductivity 
(IJS/cm) 

2,0001JS 2001JS 201JS 21.1S .21JS .051JS 

20,0001JS 

MODEL 54e C QUICK START 
Use the ,J.. or i key to move the cursor down or up and the 4 

or +- to move the cursor right or left. 

Press ENTER (F4) to move to the next menu, SAVE (F4) to 
store a setting, EDIT (F4) to change a setting, and EXIT (F1) to 
exit without saving changes. 

STEP 1 - MEASUREMENT TYPE 

Note: The analyzer is factory configured for a toroidal sensor 
(inductive mode). Skip to step 2 if you will use this mode. 

Press any button. The main menu will appear with CALIBRATE 
highlighted. 

Use the arrow buttons to select Program. Press ENTER. 

Use the arrow buttons to select Configure. Press ENTER. 

)ISPLAY will be highlighted. Press ENTER. 

SENSOR will be highlighted. Press ENTER. 

Jse the arrow buttons to select CONTACTING. Press SAVE. 

::Jress EXIT twice. 

HEP 2 - OUTPUT SETPOINTS 
=>ress any button. The main menu will appear with CALIBRATE 
1ighlighted. 

Jse the arrow buttons to select Program. Press ENTER. 

Jse the arrow buttons to select OUTPUT SETPOINTS. Press 
:NTER. 

)UTPUT 1 SETPOINTS will be highlighted. Press ENTER. 
>ress CONT. 

I mA will be highlighted. Press EDIT. Use the arrow buttons to 
mter the desired value. Press SAVE. 

Use the arrow buttons to select 20 MA. Press EDIT. Use the ~ 
arrow buttons to enter the desired value. Press SAVE. Press 
EXIT. 

Use the arrow buttons to select OUTPUT 2 SETPOINTS. Press 
ENTER. Press CONT. 

Enter the 4 mA and 20 mA values as above. 

Press EXIT until the main display appears. 

STEP 3 - SENSOR ZERO 

Press any button. The main menu will appear with CALIBRATE 
highlighted. Press ENTER. 

Use the arrow buttons to select INITIAL SETUP. Press ENTER. 

Press ENTER. Press EDIT. Use the arrow buttons to enter the 
sensor's cell constant. Press SAVE. Press EXIT. 

Use the arrow buttons to select SENSOR ZERO. Press 
ENTER. 

Make sure the sensor is dry and in air. Press CONT. 

Note: The procedure may be repeated several times if neces
sary. A successful zero is indicated with the message "Sensor 
zero completed• 

Press EXIT until the main display appears. 

STEP 4 -CALIBRATION 

Use the arrow buttons to select CALIBRATE SENSOR. Place 
the sensor in a solution of known conductivity. 

Press EDIT. Use the arrow buttons to enter the conductivity 
value of the solution. Press SAVE. 

Press EXIT until the main display appears. 



MODEL 54e C MENUS 

Calibmte Sensor r---1 Comp type (LineadCalioWNe~ Salt) I 
~ Uncar &lope (value) J ----4 Adjust tempcratW'C (value) I i-----1 Auto Temp (On/Marual) I 
i-----1 Mama! Temp (value) rl Calibrate I TempcratureCompcnsatioo 1-~ I 

Ref Temp (value) 

--i Initial setup L Cell constant (value) I 
Sensor zero (Initiates se111or zero) 

H Diagnostic Variables I 
Mcasme (value) Version( value) 
Raw cond (value) Device ID(value) 
Cell COIIIIant (value) 

~ AI=-~ """"I, UJ ~·"'"', ... ~,I 

~ 0.:..,.. "'"""': ~ "-:, : "''""" (>•oc:f--
4 rnA (value) 
20 rnA (value) 
Ourput l, 2 (value) 

J -i Simulaled Tem 
Teat Odpull Test Alarm 1 Tes1 Alarm3 
Teat Odpu12 Test Alarm 2 Tes1 Alarm 4 

I MainMenu ~ SeDSOr (lnductive/Contacting) 
Meuure (Re&is:itivityiConducti'rity/Custom/0-1 S% HQJ 

98% H2S04~2S%H2S0410-12% NaOH) 
Temp Unita (0 PI'C) rl Diaplay t- Outplll 1 (mAl%) 
Outplll2 (mAl%) 
Display Left( AL 11 AL3/Ra w/Blank) 
Display Right(AL2JAL3fRawK>ut21Blank) 
Language(Eogliahlltaliaoo/Dcutscb/Espanol!Prancai!) 
Display Contrast( value) 

4 Program ~ Ttmeout (On/Off) 
Ttmeout V aluc (value) 
Polling Addrcas (value) 

Output I Control-
b1 Outplll MC111Urcmcnt (Proccas/Rsw CoudfTempcn1Urc) I 

H OutpUll~ Output 2 Control-
Control Mode (Nonnal!PID) 

Output I Setup - tL Serpoint (value)* R.anBe (value) 

-1 ConfigW'C t- Output 2 Sell.lp - Dampen (value)** Hold (Last value/Fixed value) 
Hold Feature Setup Proportional (valoe)* Fixed Hold (value) 

Integral (value)* Fault (value) 
0 :(~)· 

.. Normal Mode oaly *Co.noi Mode only 

H AlannsJ-- Alarm 1, 2, & 3 Control ~Activation method(Proceallempcrature) I 
Alarm I, 2, &3 Setup ~ontrol Mode(Normal/TPC) 
Alarm 4 Setup 

Alarm (Higbii.Alw/Off)** Delay (value)** Peed Umit Timer 
Interval TIIDCr -----., fsetpoint (value) Hystercai3 (Vllloe)** 

Ttmer (Disable' ALI/AL2JAL3) 
~portional (value)* Tune Period (value)* 
11ntegral (value)* URV (value)* 

I JUrVal (value) Derivative (value)* LRV (value)* 
Repeats (value) Relay Default(None!Cloaedi'Opcn) 
On lime (value) 

**Normal Mode only *Control Mode only Off time (value) 
Rcco-w:ry time (value) 

~~limit (DiubleiALl/AL21AL31 
meout (value) 

~Security I Lock all Lock Program Lock Conlrol I 
H eu1110m cur-w: ~custom rurve Entec data pointa I 

Lf Fac:10ry dcfmlta 

5 



MODEL 54e C 

WARNING 
All electrical installation must conform to the National 
Electrical Code, all state and local codes, and all plant 
codes and standards for electrical equipment. All electri
cal installations must be supervised by a qualified and 
responsible plant electrician. 

LOCATING THE CONTROLLER 

Position the Model 54e C controller to minimize the effects of 
temperature extremes and to avoid vibration and shock. Locate 
the controller away from your chemical process to protect it from 
moisture and fumes. 

Select an installation site that is more than 2 ft from high voltage 
conduit, has easy access for operating personnel, and is not 
exposed to direct sunlight. 

UNPACKING AND INSPECTION 

Inspect the exterior of the shipping container for any damage. 
Open the container and inspect the controller and related hard
ware for missing or damaged parts. 

If there is evidence of damage, notify the carrier immediately. If 
parts are missing, contact Rosemount Analytical customer sup
port. 

MECHANICAL INSTALLATION 

Mounting the Controller 

The Model 54e C controller may be supplied with a mounting 
bracket accessory. If you use the mounting bracket on wall or 
pipe installations, avoid mounting on pipes which vibrate or are 
close to the process. The bracket may be modified to mount the 
controller on 1-beams or other rigid members. You can also fabri
cate your own bracket or panel mount the controller using the 
bracket as an example. 

Wall or Surface Mounting: 

1. Mount the bracket to the controller using the supplied four 
screws. 

2. Mount controller mounting bracket to wall using any appro
priate fastener such as screws, bolts, etc 

6 WALL MOUNTING 

INSTALLATION 

Pipe Mounting: 

1. Attach the mounting bracket to the rear of the controller and ,... 
tighten the four screws. ' 

2. Place supplied U bolts around the mounting pipe and 
through the pipe mounting bracket and mounting bracket. 
Tighten the U bolt nuts until the controller is securely mount
ed to the pipe. 

Panel Mounting: 

The controller is designed to fit into a 5.7 x 5.7 inch (DIN standard 
144x144 mm) panel cutout (Figure 2-3). Installation requires both 
front and rear access. 

1. Install the controller as shown in Figure 2-3. Insert the instru
ment enclosure through the front of the panel cutout and align 
the panel mounting brackets as shown. 

2. Insert two mounting bracket screws through each of the two 
mounting brackets and into the tapped holes in the rear of the 
controller enclosure and tighten each screw. 

3. Insert tour panel mounting screws through each hole in the 
mounting brackets. Tighten each screw until the mounting 
bracket holds controller firmly in place. To avoid damaging 
the controller mounting brackets, do not use excessive force. 

PANEL MOUNTING 

PIPE MOUNTING 

( 

L 



MODEL 54e C 

FRONT PANEL 

RED RECEIVE 0 e 
()GREEN TRANS~IT HART 

~ =~j 
C • CONIO< 
D • 0-201M 

1 • COWM:JN 
2 • CLEAR-liTO SHIELD ] 
l • WHI T£-RTD RETURN 
• • AED/WHI TE -ATD SENSE 
5 • AED-IITD IN 
6 • HO CONNECT IDH 
1 •· CLEAA-IIECE lYE COIMIN ] 
I • CllANGE -IIECE I VE 
> • NO (.llo<NE' T I (JH 

10 • CLEAA-oRIVE COMIONJ 
11 • CAAY-DRIV£ 
1 2 • c OlaoiOI< 

l.!I!IIIT.ln 

1 • CI.EAR COOl COIMllt 
2 • CI.EAR C 101-IITD SHIELD ] 
' • &LACK-liTO COIMJN I 
4 • WHITE-liTO SENSE I 
' • CR[[N-RTO IN • 
I • CLEAR-RECE lYE SHIELD] • 
1 • aLACK-RECEIVE CCMION • 
I • CREEN-41ECE I VE _ • 

I
~ • U.t..,.-QRIYl ~llLDJ 1(!)1 
10 • BLACK-{)RIVE COMOol t..:::J 
11 • WHIT£-{)RIVE JS 
1l • COWOO< 

WIRING 

() 

,------------------------------------------, 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I CONTACTING 
I 

L-------------------------~----------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i INDUCTIVE 
L------------------------------------------

TB1 SENSOR WIRING 

Sensor Wiring Diagram 
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ENCLOSURE 

f
UITII CiiCJ 

CUftJ:IENl CORRfHT ~":"':'\ 
WTPUJ· l' [AII:TH OUTPUT 1 \..2Y 'cfl HART. 

TB2 ; ; ~O : ; i l!::::!j C'OIMJHICAT IOH 

jlle!leiielleiielle!lj 

FOR 2•voc 0011. v 
' z ] 

N/C 

, l ' " s ' 1 e 9 10 , 1 , z 
t15 JI[UlR"'-230 AlAAW 1 AlAIIM 'Z AlAAW J NC COY NO 

VAC f83 L .\l.AAW 4-.J 

& DANGER " .ILl VE VOLTAGES 

lf
1-' !'-\'"\ Y eE PRESEI:: 

IS..\ WilL CAUSE SEYER[ 
~ INJURY OR OEATH. 

CURRENT OUTPUT t 

KART8 (I[) OSINCL( 
ttaM looP 

IL\.TIOIIOP 

" 

OUTPUT AND POWER WIRING 

FOR 
24VOC 
ONLY m 

NIC 

NEUT 

OUTPUT WIRING <TB2l 

CURRENT 
OUTPUT 

2 

CURRENT 
OUTPUT , 

EARTH GROUNDS 

I 

ALARM 
<I 

rT\ EARTH 
~.:g) GROUND 

Power Input and Relay Output Wiring for Model 54e C 

NOTE: Maximum inductive load is 3.0 A at 115 V, 1.5 A at 230V. External power must be brought to relay contact. 
HART communications superimposed on Output 1. 
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Instruction Sheet 
PN 51A00228 
February 2001 

Co)J D OC'i1VtJY 

Model 228 

Submersion/1 nsertion Sensor 

CAUTION 
SENSOR/PROCESS APPLICATION COMPATIBILITY 

The wetted sensor materials may not be compatible 
with process composition and operating condi
tions. Application compatibility is entirely the 
responsibility of the user. 

SPECIFICATIONS - SENSORS 

MODEL Materials of Construction 
228-01 Polypropylene 

228-02 PEEK 

228-03 PEEK 

228-04 Tefzel 

CAUTION 
BEFORE REMOVING THE SENSOR, be 
absolutely certain the process pressure is 
reduced to 0 psig and the process temperature 
is at a safe level! 

Temperature Pressure 
11 OOC (230"F) 295 psig (2135 kPa abs) 
120"C (248"F) 295 psig (2135 kPa abs) 
200"C (392"F) 295 psig (2135 kPa abs) 
120"C (248"F) 200 psig (1480 kPa abs) 

SPECIFICATIONS - RETRACTION ASSEMBLIES 

Operating Conditions Retraction/Insertion Conditions 
PN Materials of Construction Temperature Pressure Temperature Pressure 

23311-00 316 SS, Teflon. EPDM 2oo·c 295 psig 200"C 295 psig 
(mechanical) (392"F) (2135 kPa abs) (392"F) (2135 kPa abs) 

23311-01 316 SS. Teflon EPDM 200"C 295 psig 130"C 35 psig 
(manual) (392"F) (2135 kPa abs) (266°F) (343 kPa abs) 

SPECIFICATIONS- ADAPTERS 

PN Materials of Construction Temperature Pressure 
23242-02 PEEK, Viton, 316 SS 200"C (392"F) 295 ps!_g_ (2135 kPa abs) 
23242-03 PEEK, Viton, 316 SS 200"C (392"F) 295 psig (2135 kPa abs) 
2001990 CVPC, PEEK, Viton 

ROSEMOUNT. ~ 
' Analytical EMERSON. 

Process Management 



MODEL 228 

FIGURE 1. Adapter PN 23242-02 
use with 228-21 (3/4 in. MNPT) 

INSTALLATION 

FIGURE 2. Adapter PN 23242-03 
use with 228-20 (5/8-11 UNC threads) 

t 

INSTALLATION 

FIGURE 3. Adapter PN 2001990 
use with 228-21 (3/4 in. MNPT) 

Keep at least 1 in. (2.5 em) between sensor and pipe wall. If clearance is too small, calibrate the sensor in 
place. Ensure that the sensor is completely submerged in liquid. Horizontal mounting is best 

WIRING 

Keep sensor wiring away from ac conductors and high current demanding equipment. Do not cut cable. 
Cutting the cable may void the warranty. 

·* 228-54 * 228-56 

~ - r-- Clear - shield Black - receive common 

Green - receive r-- Black - receive common 

~ Green - receive 

Black - drive common 

White - drive - Clear- shield 

- Black -drive common 

Clear - RTD common White- drive 

White - RTD sense 

Green - RTD in 
Clear - inner drain 

Black - RTD common -
White - RTD sense 

- Green- RTD in 

-
FIGURE 4. Wire Functions 

2 
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MODEL 228 

226-50 

REMOY£ SPADE LUGS FOR USE 
WITH MODEL 54C AND 20B1T 

INSTALLATION 

r---~-----~-------
, TB 1 : TB 1 j TB2 ! 

4 5 7 I 
5 

-- --i1 D Q[)IT~~~~~ 
3 

E3 

- -el......_____..JD.___~Q UJ 
226-56 

WH! TE 11 

BLACK 10 9 

! MOOEd MODEL I 
-it5 ~ ~-' -?._0_8_2! ~ 

-------~--------
1 TB1 TB1 l ..--

MODELS 

1054 
SERIES I 

2054 T 
' ·-~-----CLEAR l l 

2 ~------~ 
~ 
~ 

MODELS 
3081T 

61T 
I 54C 

~ 
~ 
~ 
2--
~ 

1 ,__ 
~ 
~ 
~ 

MODEL 
2081T 

I 4081T , ______ ----- ____ _) 

FIGURE 5. Wiring Model 228 Directly to Models 1181T, 54C, 2081T, 2054T,1054, 3081T, 81T, & 4081T 
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MODEL228 

~-----------------------------------------------1 

: 1055 ANALYZER : 
I I 
I I 
I I 

: DRIVE : 
1 DRIVE COM 1 I 

: DRAIN DRIVE 1 : 
DRAIN RECEIVE WHITE-------.._ 

NOT USED 
NOT USED 

RTO SHIELD IGNOl 1 
RTO IN 1 

RTOSENSE 1 
RTD RETURN 1 
RTD RETURN 2 

RTO SENSE 2 
RTO IN ~ 

RTO SHIELD IGNDI 2 
NOT USED 
NOT USC:O 

RECEIVE SHIELD BLACK----~ 

TBJ RECEIVE 1 6 ~-+---;--GREEN ----~r--~ 
.,.-- BLACK ------''----:::::oo__, 
7 GREEN _..__..r---, 
f-'3 J SHIELD----' 
rt' J WHITE -----" 

~~--------------------~J 
16 
~ 
~~--------------------, f-9f---------------------+-1 ---r-- GREEN ---~ 
~ I SHIELD---...__ 
f;";" WHITE -----.._: 

21: GREEN ------r:::::..--1 
r---~--BLACK-----~~~-. 

WIRING 

TOROIDAL 
SENSOR 

TOROIDAl 
SENSOR RECEIVE 2 6 

RECEIVE SHIELD 2 5 
DRAIN RECEIVE 2 

DRAIN DRIVE 2 
DRIVE COM 2 

_.L_ _ _,_., 

4 

I 
I 

.----r--- WHITE ----""': 
BLACK ---------" 

DRIVE 2 I ~----' 

TBS 

FIGURE 6. Wiring Model 228-54 to Model1055-21-31 

---------------------------------------------, 
1055--01-10-21-31 

TBJ 

ANALYZER I 
I 
I 

TB~ : 

W 
g::~~ ~ON 1-----+---:~1~~ 
DRAIN DRIVE SHIELD 1 CLEAR 
DRAIN RECEIVE SHIELD t--1----CLEAR 
RECEIVE SHIELD 1 BLACK 
RECEIVE 1 GREEN 

: NOT USEO 
SENSOR 

1 NOT USED -===~::::~~===L ___ _j : RTO SHIELD IGNDI 1 ----------------+--- CLEAR 
t RTO IN 1 -----------------------~---GREEN 
; RiOSt:NSE i 
1 RTO RETURN 1 ------------------------~-
: RTO RETURN 2 -------------------------T-----
1 RTO SENSE 2 11H I TE 

SENSOR 

I RTO IN 2 GREEN 
: RTO SHIELD I GND I 2 

1 
I NmUHO 1 

: NOT USED TBS : 

I ~RECEIVE 2 1 GREEN 
: RECEIVE SHIELD 2 BLACK 
1 OR,.IN RECEIVE SHIELD 2 -t--cLE"!I 
: DR,.IN DRIVE SHIELD 2 CLEAR 
1 DRIVE COM 2 

1 
BLACK 

I DRIVE 2 WHITE 
I 1 
I 1 
1 I 
I I 
L- ---------------------------------------------

FIGURE 7. Wiring Model 228-56 to Model1055-01-21-31 
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MODEL 228 

<28-50 

228-5~ 

228-56 

Mlt.UME~R 
1011( INCH 

REWOVE. 5PAOE LUGS 

REMOVE SPAO£ LUGS 

118.87 
~.68 

TBT 

WIRIN~ 

c:~~E~J=T~~~~~~l CABLE wttll£

1
(--j:~~~-~:j~~-·~il 

CL[AR GREEN 5 4 5 • 

GREEN CLEAR ) 6 ' I 
BLACO GREEN I 1 J j 
CLEAR BlACI 7 l 4 • 
IHIT[ WHITE , 1 I 
BUCl BUCil 1 ' lj 
CLEAR ! ~~L! ~~\: 10l£L5' 

REWOVE SPADE LUCS lOA USE '-·-'-·-·!J 1054 I 
WITH WOOEL ~4C AND 1081T t j SERJESj 

• 1054 r. 

AE .. HE JUNCTIIII lOX 

:-·-tit·raz-· 

BLACK 
... IT[ I 1 

'--·-·---.i I IQ)(L s. lo()O[l 
• ]OIIl I 2'061T 

! m, , 
I 4081T I I !__ ___ ....!,. ______ , 

~----201.&8 ____________________ ~ 

7.94 

f 
@ 
@ @ 

G) 1'::::-. 
~ 

@ ® @ 
0 

3/4 INCH F NPT 
TO SENSOR 

~ _..,.... 
)/4 INCH 
FHPT TO 126.2) 
ANALYZER 4.97 OR 
TRANSIIl TTER 

FIGURE 8. Wiring Model 228 Sensors Through a Junction Box (PN 23550-00) 
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MODEL 228 USE OF INSERTION- RETRACTION ASSEMBLIES 

INSERTION - RETRACTION ASSEMBLIES 

INSTALLATION REQUIREMENTS 

1. Process connection: 1-1/2 inch. Larger openings 
may keep the sensor from inserting far enough 
into the process liquid. 

2. Line size: 3 in.; 2-in. line requires in-place calibra
tion. 

3. Valve: 1-1/2 NPT full port ball valve (PN 
9340067). 

4. Retraction clearance: 2 ft (0.6 m). 

5. Provide mechanical support if excess vibration is 
expected. 

6. Flush water: provide 1/8 in. valves in inlet and 
outlet flush ports. Position flush ports so that 
retraction chamber can be drained. 

MANUAL RETRACTION ASSEMBLY (PN 23311-01) 
INSTALLATION 
1. Loosen the collet nut and retract the sensor tube into the retraction chamber. See Figure 10. 

2. Loosen the union nut and separate the retraction chamber from the assembly. 

3. Install the retraction chamber on the 1-1/2 in. NPT full port ball valve mounted on the process line or vessel. 

4. Thread the sensor cable through the tube into the junction box. Screw the sensor into the tube. Hand tighten 
the sensor an additional half turn once the gasket is seated. 

5. Terminate the sensor wiring in the junction box. See Figure 9 for wiring details. 

6. Insert the sensor and tube asse.mbly into the retraction chamber. 

7. Tighten the union nut. 

8. Open the ball valve, check for leaks, and manually insert the sensor into the process. 

9. Position the sensor at least 1/2 in. (13 mm) away from any wall of the vessel or pipe. 

10. Tighten the collet nut. 
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PREWIREDI 
INSIDE I CUSTOMER 
J-BOX ~a CONNECTION 

WHITE 
BLACK 
CLEAR 
GREEN 
BLACK 
CLEAR 
WHITE 
GREEN 
CL.EAR 

HITE-, 
BLACK-2 
LEAR- l-<lo;;;;::::li!iit::--.._ 

REEN-cR~~~~~~======~ LACK-BLJ(-
CLEAR-6 

H ITE--7-=~flr 
REEN--e 

CLEAR--9 

FIGURE 9. Sensor-Mounted Junction Box Wiring 



MODEL 228 

RETRACTION 

1. Make certain that the system pressure is less than 
35 psig (342 kPa abs). Push in on the sensor using 
the top of the junction box. Slowly loosen the collet 
nut. 

WARNING • 

A Severe impact injury can occur if the ~ 
collet nut is loosened under pressure. ~/ 

2. V'vtlen the collet nut is loose enough, slowly ease the 
sensor back so that it clears the ball valve. Close the 
valve to the process line. 

3. Drain the retraction chamber contents using the 1/8 
in. flush ports. 

4. Loosen the 3 in. hex union nut. Remove the sensor 
and tube assembly. 

5. Replace the 3 in. hex nut 0-ring. Place the sensor 
and tube assembly back in the retraction assembly. 
Tighten the 3 in. hex union nut. Verify that the 1/8 in. 
flush ports are closed. 

NOTE 
Wth the ball valve closed and the retraction 
chamber 1/8 in. flush ports open, some residual 
process fluid may leak from the 3 in. hex union nut 
female ACME threads. This leakage is normal and 
to be expected. 

6. Before opening the ball valve, make sure that the 
process pressure is less than 35 psig (342 kPa abs). 
Open the ball valve and check for leaks. Insert the 
sensor into the process. Tighten the collet nut. 

A 
WARNING 

Retraction chamber contents may 
be under pressure. 

USE OF INSERTION-- RETRACTION ASSEMBLIES 

, .. MIL~~~~ •I 

604.8 
Z~.BI 

5.75 

11/Z.t.ANPT 

t.IANUAL 
VALVE INSERTION ASSY. 

TOROIDAL SENSOR, 
MODEL 228-20-62 

"FNP 

FIGURE 10. Manual Retraction Assembly 
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MODEL 228 USE OF INSERTION - RETRACTION ASSEMBLIES 

MECHANICAL RETRACTION ASSEMBLY (PN 23311-00) 

INSTALLATION 

1. Thread the sensor cable through the tube into the 
junction box. Screw the sensor into the tube. Hand 
tighten the sensor an additional half tum once the gas
ket is seated. See Figure 11. 

2. Terminate the sensor wiring in the junction box. See 
Figure 9 for wiring details. 

3. Using a 1/2 in. (13 mm) socket wrench, retract the 
sensor into the retraction chamber. 

4. Install the assembly on the 1-1/2 in. NPT full port ball 
valve mounted in the process line or vessel. 

5. Tighten the union nut. 

6. Open the ball valve and check for leaks. 

7. Using a 1/2 in. {13 mm) socket wrench, insert the 
sensor into the process line or vessel. 

8. Position the sensor at least 1/2 in. (13 mm) away 
from any wall of the vessel or pipe. Set the travel 
stop collar "A" next to the nut housing. 

WARNING 
Do not loosen cap screws or 
collar when pressurized. 

RETRACTION 

1. Make certain that the system pressure is less than 
295 psig (2135 kPa abs) before retracting the sensor. 

2. Retract the sensor using a 1/2 in. (13 mm) socket 
wrench. Wlen the sensor clears the ball valve, 
close the valve. 

A 
WARNING 

Retraction chamber contents 
may be under pressure. 

3. Drain the retraction chamber contents using the 1/8 
in. flush ports. 

1 .. M~TER ~I 

762.00 
30.00 

27':1.40 
11.00 

t----178. 31 __ -l 
7.02 

J-BOX WllH 
SCREW CAP 

1 ''z IN t.4NP T 

ME CHAN I CAL 
VALVE INSERTION ASSY 
PN 23)11-00 

TOROIDAL SENSOR, 
MODEL 228-20-62 

FIGURE 11. Mechanical Retraction Assembly 

4. Loosen the 3 in. hex union nut, and remove the retraction stop collar and orange clamp top. Remove the 
sensor and tube assembly. 

5. Replace the 3 in. hex nut 0-ring. Place the sensor and tube assembly back in the retraction assembly. 
Replace the retraction stop collar about 1/2 in. in front of the clamp. Tighten the clamp screws, retraction 
stop collar, and 3-in. hex union nut. Verify that the 1/8 in. flush ports are closed. 

NOTE 

Wth the ball valve fully closed and the retraction chamber 1/8 in. flush ports open, some residual process fluid 
may leak from the 3 in. hex union nut female ACME threads. This leakage is normal and to be expected. C 

6. Before opening the ball valve, make sure that the process pressure is less than 295 psig (2135 kPa abs). 
Open the valve, check for leaks, and insert sensor into the process. 
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MODEL 228 USE OF INSERTION- RETRACTION ASSEMBLIES 

REPLACING SEALS IN MANUAL AND MECHANICAL RETRACTION ASSEMBLIES. 

1. Retract the sensor into the retraction chamber and 
fully close the ball valve. 

2. Drain the retraction chamber contents using the 
1/8 in. flush ports. 

A WARNING 

~ Retraction chamber contents 
may be under pressure. 

3. (Mechanical) Mark the location of the nut housing 
cap and retraction collar on the sensor tube. 
Remove both socket head cup screws from the nut 
housing and loosen the retraction stop collar. 

4. Remove the 3 in. Hex Union nut. 

5. Wthdraw the sensor from the retraction chamber. 

6. Open the junction box and disconnect the sensor 
wires from the terminal block. 

7. Remove the compression fitting just below the 
junction box and remove the junction box from the 
sensor tube. 

8. (Manual) Pull down the nut guard and remove the 
collet nut from the bushing housing. 

9. Slide all hardware including the bushing housing 
off the sensor tube. 

10. Remove the retaining ring from the bottom of the 
bushing housing. 

11. Remove the Teflon guard. 

12. From the top of the bushing housing press out the 
Teflon bushing. This will also push out the Teflon 
cup seal. 

13. Replace all damaged parts with replacement parts 
from Figure 12 or 13. Replace the sensor tube if 
the surface is damaged. A rough or uneven sur
face will prevent the Teflon cup from sealing. 

14. Rebuild the bushing housing. The open end of the 
cup seal (spring visible) faces the process. 

15. Carefully slide the bushing housing onto the sen
sor tube. Do not damage the Teflon bushing or the 
Teflon cup seal. 

16. (Manual) Slide the 3 in. Hex Union nut, collet nut 
with nut guard, junction box compression nut, and 
plastic ferrules onto the sensor tube. 

17. (Mechanical) Slide the 3 in. Hex Union nut, retrac
tion stop collar, junction box compression nut, and 
plastic ferrules onto the sensor tube. 

18. Connect the junction box to the sensor tube and 
wire the sensor leads to the appropriate terminals. 

19. (Mechanical) Lock the retraction stop collar into 
position (see Figure 11 or previously marked posi
tion for proper location). 

20. Place the Union nut 0-ring on the bottom of the 
bushing housing. Insert the sensor assembly into 
the retraction chamber and tighten the 3 in. Hex 
Union nut. 

21. (Mechanical) Install the nut housing cap (see 
Figure 11 or previously marked position for proper 
location). 
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MODEl22S 

10 

TRAVEL STOP 
COLLAR (REF l 

liB II 

NUT HOUSING 

LEAD SCREW 

TRAVEL STOP 
COLLAR (REF l 

II A II 

USE OF INSERTION • RETRACTION ASSEMBLIES 

NYLON FERRULE 

SOCKET HEAD CAP SCREW 
PN 9722512 

316 SST TUBE 
PN 33121-01 

TEFLON BUSHING 
! REFERENCE l ~ 

TEFLON BUSHING 
PN 33181-00 

TEFLON CUP SEAL 
PN 9555004 

TEFLON GUARD 
PN 33182-00 

UNION NUT D-RING 
2-135 ETHL-PRP 
PN 9550179 

RETAINING RING 
PN 9560279 

FIGURE 12. Mechanical Retraction Assembly Replacement Parts 

( 

--



MODEL 228 

) 

) 

JUNCTION BOX 

RETRACTION CHAMBER 
PN 33127-00 

USE OF INSERTION- RETRACTION ASSEMBLIES 

CDA 360 FREE 
CUTTING BRASS COLLET 
PN 33131-00 

COLLET NUT 

TEFLON BUSHING 
PN 33180-00 

TEFLON CUP SEAL 
PN 9555004 

TEFLON GUARD 
PN 33182-00 

3 INCH 
HEX UNION NUT 

ION NUT D--RING. EPDM 
PN 9550179 

RETAINING RING 
PN 9560279 

FIGURE 13. Manual Retraction Assembly Replacement Parts 
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HAR 14 '02 12:31 T0·124892665i0 FROH-9498639159 T-603 P.02/03 F-673 

!~RIAL SAFETY DATA SHEET 

ART NUMBER: ss-s. SS-5A 
JENTITY: 
.fANUFACTIJRER: 
~DDRESS: 

CONDUCTIVITY SOLUTION 
ROSEMOUNT ANALYTICAL INC . 
2400 BARRANCA PARKWAY 
IRVINE, CA 92606 

DATE REVISED: 06/30/98 
PREPARED BY: R. MORRISON 

"ELEPHON E: 949/863-1181 

iECTION 1-MATERJAL IDENTIFICATION AND INFORMATION 

:::oMPONENTS CAS# 

POTASSIUM CHLORIDE (7447-40-7} 

NON-HAZARDOUS INGREDIENTS 
TOTAL 

% 

<.I 

100 
100 

OSHA 
PEL 

SECTION 2-PHYSICAUCHEMICAL CHARACTERISTICS 

BOILING POINT 
SPECIFIC GRAVITY (H10 "" 1) 
VAPOR PRESSURE (mm HgiTEMPERA TIJRE) 
MELTING POINT 

l00°C 
}.0 

24 mmHg@ 25°C 
N/A 
N/A 
N/A 
COMPLE'ffi 
NIA 

ACGIH 
TlV 

VAPOR DENSITY (AIR = I) 
F' -~'PORA'fiON RATE ( = 1) 
l )'BILITY IN WATER 
m-ER REACTIVE 
APPEARANCE AND ODOR COLORLESS, ODORLESS SOLUTION 

SECTION 3-FI.RE AND EXPLOSION HAZARD DATA 

fLASH POINT AND METIIOD USE N/A 
AUTO IGNITION TEMPERATURE N/A 
FLAMMABILITY LIMlTS IN AIR BY VOLUME N/A 
LEI... N/A 
UEL NYA 
EXTINGUISHER MEDIA N/A 
SPECIAL FIRE. FIGHTING PROCEDURE N/A 

OTHER LIMIT 
RECOMMENDED 

UNUSUAL FIRE AND EXPLOSION HAZARD: THIS IS AN AQUEOUS SOLUTION WHICH IS NOT FLAMMABLE NOR EXPLOSJVE. 

SECTION 4-REACTIVITY HAZARD DATA 

STABILITY 
CONDITIONS TO A VOID: 

lNCOMPATIBILlTY MATERIALS TO AVOID: NONE 

STABLE.!_ 

HAZARDOUS DECOMPOSITION PRODUCTS: NONE 

UNSTABLE 

HAZARDOUS POL YMERJZA TION: MAY OCCUR WILL NOT OCCUR X 
HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID: OOES NOT POLYMERIZE 

J 



HAR 14 '02 12:31 T0-12489266570 FROH-9498639159 

ECflON 5-HEALTH HAZARD DATA Ss-5, SS-SA 

•RIMAR Y ROUTES OF ENTRY: INHALATION_ SKJN ABSORPTION 

:ARCINOGEN LIST£0: 

-lEAL TH HAZARDS 

&.CUTE: 
:HRONIC: 

N/A 

INGESTION_ NOT HAZARDOUS~ 

NPT_ IRAC_ OSHA_NOTLISTEDX 

N/1\ 

SIGNS AND SYMPTOMS OF EXPOSURE: UNKNOWN 

MEDICAL CONDITIONS GENERALLY AGGRAvATED BY EXPOSUilE: UNKNOWN 

EMERGENCY FIRST AID PROCEDURES: 

EYE CONTACT: FLUSH WITH WATER A MINIMUM 15 MINUTES. 

SKIN CONTACT: WASH WITH SOAP AND WATER. 

rNHALATION: REMOVE TO FRESH AIR IF NECESSARY. 

T-603 P.03/03 F-673 

INGESTION: S!LUTE WITH SEVERAL GLASSES OF WATER. SEEK MEDICAL ATTENTION. 

SECTION 6-CONTROL AND PROTECTIVE MEASURES 

RESPIRATORY PROTECTION (SPECIFY TYPE): NIOSHNMSHA APPROVED RESPIRATOR 
PROTECTIVE GLOVES: YES 
EYE PROTECTION: YES 

VENTILATION TO BE USED 
LOCAL EXHAUST: 
MECHANICAL (GENERAL): X 
SPECIAL OTiiER (SPECIFY): 
PROTECTIVE CLOTHTNG AND EQUIPMENT: LAB COAT/APRON 
HYGIENIC WORK PRACTICES: WASH HANDS AHf.R HANDLI'NO. 

SECTION 7-PRECAUTJONS FOR SAFE HANDLING AND USE/LEAK PROCEDURES 

Sl.EPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED: RINSE AllEA WITII WATER. MOP. 

WASTE DISPOSAL METHODS: DISPOSE IN ACCORDANCE WITH FEDERAL, STATE AND LOCAL REGULATIONS. 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: STORE IN PLASTIC CONTAINER AT ROOM TEMPERATURE . . . 
OTHER PRECAUTIONS AND/OR SPECIAL HAZARDS; 

NFPA RATING: 
HEALTH..Q. FLAMMABILITY ..Q.. REACTIVITY!. . SPECIAL 

HMIS RATING: 
H.EALTH.Q. FLAMMABILITY ..Q.. REACTIVITY _Q_ PERSONAL PROTECTION A 
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Instruction Sheet 
PN 51A054epH/rev.A 
October 2001 Model 54e pH/ORP 

pH/ORP HART® Analyzer/Controller 

ESSENTIAL INSTRUCTIONS 
READ THIS PAGE BEFORE PROCEEDING! 
Rosemount Analytical designs, manufactures, and tests its 
products to meet many national and international standards. 
Because these instruments are sophisticated technical prod
ucts, you must properly install, use, and maintain them to 
ensure they continue to operate within their nonnal specifica
tions. The following instructions must-be adhered to and inte
grated into your safety program when installing, using, and 
maintaining Rosemount Analytical products. Failure to follow 
the proper instructions may cause any one of the following sit
uations to occur: Loss of life; personal injury; property damage; 
damage to this instrument; and warranty invalidation. 

• Read all instructions prior to installing, operating, and serv
icing the product. If this Instruction Manual is not the correct 
manual, telephone 1-949-757-8500 and the requested man
ual will be provided. Save this Instruction Manual for Mure 
reference. 

• If you do not understand any of the instructions, contact your 
Rosemount representative for clarification. 

• Follow all warnings, cautions, and instructions marked on 
and supplied with the product. 

• Inform and educate your personnel in the proper installation, 
operation, and maintenance of the product. 

• Install your equipment as specified in the Installation 
Instructions of the appropriate Instruction Manual and per 
applicable local and national codes. Connect all products to 
the proper electrical and pressure sources. 

• To ensure proper perfonnance, use qualified personnel to 
install. operate, update, program, and maintain the product. 

• V'vtlen replacement parts are required, ensure that qualified 
people use replacement parts specified by Rosemount. 
Unauthorized parts and procedures can affect the product's 
perfonnance and place the safe operation of your process at 
risk. Look alike substitutions may result in fire, electrical haz
ards, or improper operation. 

• Ensure that all equipment doors are dosed and protective 
covers are in place, except when maintenance is being per
fonned by qualified persons. to prevent electrical shock and 
personal injury. 

ROSEMOUNT. 
Analytical 

WARNINGS 
RISK OF ELECTRICAL SHOCK 

Making cable connections to and servicing this instru
ment require access to shock hazard level voltages 
which can cause death or serious injury, therefore, 
disconnect all hazardous voltage before accessing 
the electronics. 

Relay contacts made to separate power sources 
must be disconnected before servicing. 

Electrical installation must be in accordance with the 
National Electrical Code (ANSI/NFPA-70} and/or 
any other applicable national or local codes. 

Unused cable conduit entries must be securely 
sealed by non-flammable closures to provide enclo
sure integrity in compliance with personal safety and 
environmental protection requirements. Use NEMA 
4X or IP65 conduit plugs supplied with the instrument 
to maintain the ingress protection rating (IP65). 

For safety and proper performance this instrument 
must be connected to a property grounded three
wire power source. 

Proper relay use and configuration is the responsi
bility of the user. No external connection to the 
instrument of more than 60VDC or 43V peak 
allowed with the exception of power and relay termi
nals. Any violation will impair the safety protection 
provided. 

Do not operate this instrument without front cover 
secured. Refer installation, operation and servicing 
to qualified personneL 

VVARNING 

This product is not intended for use 
in the residential, commercial or 
light industrial environment per 
( E: certification to EN50081-2. 

~ 
~ 

EMERSON_ 
Process Management 
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MODEL 54e pHJORP 

PHYSICAL SPECIFICATIONS- GENERAL 
Enclosure: Epoxy-painted aluminum 

NEMA 4X (IP65) 
144 X 144 X 132 mm, DIN size (5.7 X 5.7 X 5.2 in.) 

Front Panel: Membrane keyboard with tactile 
feedback and user selectable security. Light gray, 
blue and white overlay 
Light gray enclosure, dark gray bezel 

Display: Back-lit dot matrix LCD (7.0 x 3.5 em), 
blue on gray-green 
The display contrast is compensated for ambient 
temperature. 

Process Variable Character Height: 16mm (0.6 in.) 

Electrical Classification: 
Class I, Division 2, Groups A, B, C, & D. 
T5 Ta==50°C. Dust ignition proof: Class II, 
Division 1, Groups E, F, &. G; Class Ill. 

CSA-LR34186: 
Max. relay contact rating: 28 Vdc; 110 Vac; 
230 Vac; 6 amps resistive 

FM: Max. relay contact rating: 28 Vdc resistive 
150 rnA- Groups A & B; 

Power: 

400 rnA - Group C; 
540 rnA - Group D 

Code -Q1: 100- 127 VAC, 50/60Hz± 6%, 6.0 W 
200 - 253 VAC, 50/60 Hz ± 6%, 6.0 W 

Code -02: 20 - 30 VDC, 6.0 W 

Current Outputs: Output 1: pH, ORP, temperature, 
glass impedance, or reference impedance. 

Output 2: pH, ORP, temperature, glass imped-
ance, or reference impedance. 

Each output is galvanically isolated, 0-20 rnA or 
4-20 rnA into 600 ohms maximum load at 24 Vdc 
or 115/230 Vac or 550 ohms maximum load at 
1 00/200 Vac. Output 1 includes digital signal 
4-20 rnA superimposed HART (Code -09 only). 

RFl/EMI: EN-50081-2 ( C 
EN-50082-2 ~ 

LVD (Code -01 only): EN-01010-1 

Ambient Temperature: 0 to sooc (3~ to 122°F) 
NOTE: The analyzer is operable from -20 to sooc 
(-4 to 140°F) performance. 

Relative Humidity: 95%, non condensing 

Alarms: 

Relay 1 - Process, Interval, or Time Proportional 
Control (TPC requires code -20) 

Relay 2- Process, Interval, or Time Proportional 
Control (TPC requires code -20) 

Relay 3 - Process, Interval, or Time Proportional 
Control (TPC requires code -20) 

Relay 4 - Sensor/analyzer and process fault alarm 

Each relay has a dedicated LED on the front 
panel. 

SPECIFICATIONS 

Relay Contacts: Relays 1-3: Epoxy sealed form A 
contacts, SPST, normally open 

Relay 4: Epoxy sealed form C, SPOT 

Resistive Inductive 
28 Vdc 5.0 Amps 3.0 Amps 

115 Vac 5.0 Amps 3.0 Amps 

230 Vac 5.0 Amps 1.5 Amps 

Weight/Shipping Weight: 1.1 kg/1.6 kg (2.51b/3.51b) 

INSTRUMENT SPECIFICATIONS @ 25°C 
-pH 
Measurement Range: 0 to 14 pH 

Output Scale Expansion: Zero suppression: up to 13 
pH units 
Span: Any pH from 1 to 14 

Accuracy:± 0.01 pH 

Repeatability: ± 0.01 pH 

Stability: ± 0.01 pH/month, non-cumulative 

Temperature Coefficient: Input: ± 0.003 pHJDC 
Output: ± 0.006 pHrc 

Temperature Compensation: Pt 100 or Pt 1000 RTD, 
Automatic or Manual; -15 to 120°C (5 to 248°F) 

INSTRUMENT SPECIFICATIONS @ 25°C 
-ORP 
Measurement Range: -1400 to +1400 mV 

Output Scale Expansion: Zero suppression: up to 
±1300 mV 
Span: Any ORP range from 100 to 2800 mV 

Accuracy: ± 1.0 mV 

Repeatability:± 1.0 mV 

Stability: ± 1.0 mV/month, non-cumulative 

Temperature Coefficient: Input:± 0.2 mVrC 
Output: ± 0.4 mvrc 

Temperature Measurement: -15 to 120°C (5 to 248°F) 
Pt 100 or Pt 1000 RTD 
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MODEL S4e pH/ORP 

WARNING 
All electrical installation must conform to the National 
Electrical Code, all state and local codes, and all plant 
codes and standards for electrical equipment. All electri
cal installations must be supervised by a qualified and 
responsible plant electrician. 

LOCATING THE CONTROLLER 

Position the Model 54e pH/ORP controller to minimize the effects 
of temperature extremes and to avoid vibration and shock. 
Locate the controller away from your chemical process to protect 
it from moisture and fumes. 

Select an installation site that is more than 2 ft from high voltage 
conduit, has easy access for operating personnel, and is not 
exposed to direct sunlight. 

UNPACKING AND INSPECTION 

Inspect the exterior of the shipping container for any damage. 
Open the container and inspect the controller and related hard
ware for missing or damaged parts. 

If there is evidence of damage, notify the carrier immediately. If 
parts are missing, contact Rosemount Analytical customer sup
port. 

MECHANICAL INSTALLATION 

Mounting the Controller 

The Model 54e pH/ORP controller t11ay be supplied with a 
mounting bracket accessory. If you use the mounting bracket on 
wall or pipe installations, avoid mounting on pipes which vibrate 
or are close to the process. The bracket may be modified to 
mount the controller on 1-beams or other rigid members. You can 
also fabricate your own bracket or panel mount the controller 
using the bracket as an example. 

Wall or Surface Mounting: 

1. Mount the bracket to the controller using the supplied four 
screws. 

2. Mount controller mounting bracket to wall using any appr~ 
priate fastener such ar, sc;ewr,, Dolts, etc 

4 WALL MOUNTING 

INSTALLATION 

Pipe Mounting: 

1. Attach the mounting bracket to the rear of the controlle~ 
tighten the four screws. ~ 

2. Place supplied U bolts around the mounting pipe bT'f'd 
through the pipe mounting bracket and mounting bracket. 
Tighten the U bolt nuts until the controller is securely mount
ed to the pipe. 

Panel Mounting: 

The controller is designed to fit into a 5.43 x 5.43 inch (DIN stan
dard 144x144 mm) panel cutout (shown below). Installation 
requires both front and rear access. 

1. Install the controller as shown below. Insert the instrument 
enclosure through the front of the panel cutout and align the 
panel mounting brackets as shown. 

2. Insert two mounting bracket screws through each of the two 
mounting brackets and into the tapped holes in the rear of the 
controller enclosure and tighten each screw. 

3. Insert four panel mounting screws through each hole in the 
mounting brackets. Tighten each screw until the mounting 
bracket holds controller firmly in place. To avoid damaging 
the controller mounting brackets, do not use excessive force. 

PANEL MOUNTlNG 

( 

PIPE MOUNTING 



MODEL 54e pH/ORP MENUS 

~Ba1rer~c:mtnlioa 

f---1 s~ pH (valoe) I 
f---{ Adjull Trmpem~~R (nlue) j 

~Calibrate f----1 Tempeno~~~m CompenNIIim 
Tc:aap Comp (Aiao/Maau.J) 
M...-1. Temp (ftlue) 

L--...1 pH Slope I 

----fOutput Trim rim Oulput I, 21 

Meuure ('Y¥ue) Zero Of&ct (value) 

-f Diagnostic Variables ; loput (value) pH Slope ('I'I!De) 
rn ... Imped (YU1e) V enioa (ftlue) 
Ref lmped (value) De'rice ID ('fa!De) 

rl Aimn SetpoUu Alarm 1, 2, .t: 31etpoiol (v~ue) I 
4 mA (ft!De} 

H Output"· Outpall, 21etpoila ~ 20mA(nlue) 
Oulpull, 2 (Yilue) 

H Si~DoWed Telll Teat Outpull Test Almlll TCIII.Almml I ,Oub,.z TestAW:m2 TeatAJ.m4 Blaak 
Sip ~ 

1 MaiD Menu J- Meauro (pHIORPIRedox) Display Left RO 
Gl ALl 

Reaolulion (0. W.Ol) Display Ri&bt - Ia AL3 
Temp Umu (FIC) Displq eoau.a Rl 

r1 Display r OulpW 1 (IDAI"') 11meoot (ODioft) ALl 
Out2 AL3 Oulpm 2 (IDAI"') 1imeout Vab (.,._) - Ia 

L . J'lllai.n:.p~IIJiaao) BJ.uk 
L--

Outpull Cootrol. 
Oolpul Mealure (Procea/TemptniUiel 

_j Ref lmpcdmce.Ulau Impedance) 

H_Oiltplb~ Outp01 2 Coolrol - Coraol Mock {NotmaliPID) 

Lf Program J-- OutpDI. 1 ~. 
I SctpoiDl ('tUie)• R.uso (vllue) Output 2 Serup 

Hold F'eaaR Selop Dmapen (wiDe)- Hold (IMI Tillar/Fixed TUie) 
Proponioaal ('tUie)• Fixed Hold (value) 
llllepl ('ftlue)" Fmlt (Y!Ohle) 
" . • I (ftlue}O'_ 

.. NOIJDIIl Mode only '"Conlrol Mode only 

H A1anu 1-- Alana l, 2, .t: 3 Cordrol :::::l ~ melbod(Proc:eal\em~) I 
Alana 1. 2, ~ Selop CoDlnll Mode(NonnalfJ11C) 

i Configuro J- Almu4Setup I. ·~ (lljp/l..ow/Oft)" Delay ('ftlue)" Feed Umi1 TliDI% 
lnlcnral 'limcr ----, ~ (nlue) ~· (valao)*• 

Propcxt1oD.J. (value)" Tune Period (YIIlue)* 
Timer (DilabJcfAL!/AL2J AL3) ... (wiDe)* URV (value)• 
IllletTil (ftloe) Doriftli'Ve (ft!oe)* LRV (value)* 
Repclb (value) !R.day De&uii(NDD&Ooocd.IOpca) 
On time(~) 

.,.NoiiDAI Mode oaly "'CoDirol. Mode ODI.y Otftimc ('VIIDc) 
Reco_, lime ('ft)uc) 

~ Umil (Dinbb'AL1/AL2IA1..3) 'Iim«d (YIIIuc) I 
~(Qa.Oft) Zero offlet (ldpaim) 

H~~ OIID Imp HI (ICipCillt) Cal W1001 (tcqiOiRl) 
OIID Imp Lo (ICIIpailll) lmped Comp (oalo1fllp0cllll) 
Ret hap Hi(~) 

J AlliD c.l Stabilize timCI (nbla) M..-1 iJIIol4 DIN19267 
.....1_ ' !IIAbiJiD! .n. .L Mm::k .srmt.rd 

rl_~ Loctall Loclt Plop1an Loc:t CoiiiOl I 
'-{_ Temp CDelf Tem11Codf O!lcnlcioo Sealorilo 

*Menu shown with measure pH selected. Some menus will look different with ORP selected. 
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MODEL 54e pH/ORP QUICK START 

MODEL 54e pH/ORP QUICK START 

Use the .!. or t key to move the cursor down or up and 
the -+ or +- to move the cursor right or left. 

Press ENTER (F4) to move to the next menu, SAVE 
(F4) to store a setting, EDIT (F4) to change a setting, 
and EXIT (F1) to exit without saving changes. 

STEP 1 - MEASUREMENT TYPE 
Note: The analyzer is factory configured for a pH sen
sor. Skip to step 2 if you will be measuring pH. 

Press any button. The main menu will appear with 
CALIBRATE highlighted. 

Use the arrow buttons to select Program. Press 
ENTER. 

Use the arrow buttons to select Configure. Press 
ENTER. 

DISPLAY will be highlighted. Press ENTER. 

MEASURE will be highlighted. Press ENTER. 

Use the arrow buttons to select REDOX or ORP. Press 
SAVE. 

Press EXIT until the main display appears. 

STEP 2 - OUTPUT SETPOINTS 
Press any button. The main menu will appear with 
CALIBRATE highlighted. 

Use the arrow buttons to select Program. Press 
ENTER. 

Use the arrow buttons to select OUTPUT SETPOINTS. 
Press ENTER. 

OUTPUT 1 SETPOINTS wi!! be highlighted. Press 
ENTER. Press CONT. 

4 rnA will be highlighted. Press EDIT. Use the arrow 
buttons to enter the desired value. Press SAVE. 

Use the arrow buttons to select 20 MA. Press EDIT. 
Use the arrow buttons to enter the desired value. Press 
SAVE. Press EXIT. 

Use the arrow buttons to select OUTPUT 2 SET
POINTS. Press ENTER. Press CONT. 

Enter the 4 rnA and 20 rnA values as above. 

Press EXIT until the main display appears. 

6 

STEP 3- AUTOCAL 
Note: Obtain two pH buffer solutions with values at least 
2 pH units apart. (Factory set buffers are 4.01, 7.00, 
and 10.01 pH.) 

Press any button. The main menu will appear with 
CALIBRATE highlighted. Press ENTER. 

BUFFER CALIBRATION will be highlighted. Press 
ENTER. 

Place the sensor in the first buffer and press CONT. 
Wait until the screen reads "Buf 1 done." 

Use the arrow buttons to select the correct buffer. 
Press CONT. 

Rinse and dry the sensor. 

Place the sensor in the second buffer and press CONT. 
Wait until the screen reads "Buf 2 done." 

Use the arrow buttons to select the correct buffer. 
Press CONT. 

Press EXIT until the main display appears. 

STEP 4 - SINGLE-POINT 
STANDARDIZATION 
After the sensor is installed, take a grab sample as 
close to the sensor as possible. 

Use a calibrated pH instrument with automatic tempera
ture compensation to determine the pH of the grab sam
ple. 

Press any button. The main menu will appear with 
CALIBRATE highlighted. Press ENTER. 

Use the arrow buttons to select STANDARDIZE. Press 
ENTER. 

Press EDIT. Use the arrow buttons to enter the pH 
value of the sample. Press SAVE. 

Press EXIT until the main display appears. 

) 



MODEL 54e pH/ORP 

REO RECE lYE .II e 
QGR[[N TRANSIII 'U HART 

. -~~ •• M/1. c _,_ 
D • o-n-.. 

sw '" v•tll " J::tlll 
1 • MD COM.t11DI 
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l • .. ,TI...,111 •11101 ~ 
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I o1 kUl-5CI..UTICII CIIIIUCI 

~0: :~?!~-DIQIJ ,, _..,.._{_,.,, 
12. GII(.Ot-f• "' 

I -- LDCATIIIO I .-..... ~--

FRONT PANEL 

PREAMP IN SENSOR OR J-BOX 

WIRING 

PREAMP IN ANALYZER 
~--------------- ~---------------, 

I I • I 'I c I o I ' 1'1 ' I• lsl•l 'I' 1'1' •1 "I "I TB ,II 11 I " I B I c I o I, 12131 ~ I 5 I 6 I 71819 I, 01111121 TB t 1 I I I I I I I I I I I' I I I I I I I I I I I I I I I I' I I I I I I 
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I 0 ' Q E 0 ~ ~ ~ - ~ - Z ~ - > > l 0 ' 0 E 0 ~ ~ ~ - ~ - Z ~ - 0 0 
12 zls ol- ~~~ z 1- I~J- ,~ ~ I~ zl~ ol- WI~ z ,~ lsi~ ,_-
I ~ 

1 o 71~ ' ~ ~ e 9 ~ ~ ~ ~ ' + 1 I~~ ~~ 71~ i ~ ~ e 6 ~ ~ G ~ ~ ~ I 
lu (u o ~ c;al.:r o 'fl~ 'fje>l~ ~~~ I (uu o ~ "'l'f 6 £fl6 'f(<-'(6 ~~~ ~ 
I . zwo>-o~>-z..:uzz 1\·. ·zcwwo->-z-~zz I o ~~~ ~ ~ o cJol~ <J~ w o ~~~ tt w < <Jo 1 ~ zlo o 

u u ~ 6 ~~~ ~ ~ ~ ffi ~ ~ I u ~ i ~ ~~~ ~ ~~~ ~ u u I 
I ~ I~ ~ I i I d 1·!: I CD ~ I ~ ; I. : I I~ I 0 I~ ~ 
I [_j_}--Ji ~ • ·f1ii , I I :sL_j-J• or, , I 
1 • i 3L_j I 1 :5 3LJ I 
I CD I I ~ Ill I 
l NOTE: PREAMP LOCATION JUMPER 1

1 

i NOTE: PREAMP LOCATION JUMPER 1

1 I MUST BE SET TO THE I MUST BE S~T TO THE 
L ____ _:'SENSOR_?~J-BOX"_210E __ J L ____ _.:.ANALYZER ~IOE _____ j 

TB1 SENSOR WIRING 

Sensor Wiring Diagram 
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ENCLOSURE 

~~TNTZ (AlUM ~T1 ~~@o"-
+-GilD+-

Ttl2 1 I J 4 I 

FOfll 24'1DC Cll. T 
1 I l 
+ - lt/C 

··jll;·l~llellellellellellellellellellelll 
t :, ~~~:ut"""- zJo :a_ ...... ~ !.aa .. ~ :._AMI 'l :: ~ ~ 
1fiAC VAC 11) L.. ALAMI 4...J 

&_DANGER 

&I LIVE VOLTI\GES 
MAY BE PRESENT 
WI~L 1:"'-'SE IEYtll! 
I N.IURY OR O[AlK. 

CUIM[NT OUl?UT 1 

... ,. (I [J I)"NGU 
"- LID' ..... ,,.,.... ., 

0 OUTPUT AND POWER WIRING 

FOR 
24VDC 
ONLY m 

OUTPUT WIRING tTB2> 

CURRENT 
OUTPUT 

2 

CURRENT 
OUTPUT , 

EARTH GROUNDS 

rT\ EARTH 
'&GROUND 

r 

oufr<t-,et~BP~~w~d~~~r~cOutput Wiring for Model 54e pH/ORP 
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Instruction Sheet 
PN 51A0396 

'P/.a 3'l8- 10-Jl- 5'1 - b2. 

Models 396 and 3t8 February 2001 

1 TUplf pH/ORP Sensors 

SPECIFICATIONS 
pH Range*: AccuGiass: 0-14 pH 
Wetted Materials: 

Model 396: polypropylene, 316 stainless steel, glass, EP 
~ Model 398: Tefzel; titanium; glass; and choice of Kalrez, 

Viton or EPDM a-rings 
Interconnecting Cable: 15 ft (4.6 m), for use with remote 

preamplifier 
Temperature Rating: 0 to 100° C_(32 to 212° F) 
Pressure Range: 

Model396: 
Hemi bulb: 100- 1136 kPa (abs) (0- 150 psig) 
Flat bulb: 100- 790 kPa (abs) (0- 100 psig) 

~ Model398: 
Hemi bulb: 100- 1825 kPa (abs) (0- 250 psig) 
Flat bulb: 100 - 790 kPa (abs) (0 - 100 psig) 

Minimum Conductivity: 75 flS/cm, nominal100 flS/cm 
Weight/Shipping Weight: 0.45 kg/0.9 kg (1 lb/2 lb) 
Process Connections: None: must use 1 in. MNPT process 

connector PN 23166-00 or 23166-01 

) STORAGE 
r 

1. It is recommended that electrodes be stored in their origi
nal shipping containers until needed. 

2. Do not store at temperatures below -5°C (23°F). 
3. Electrodes should be stored with a protective cap contain

ing KCI solution (PN 9210342). 
4. For overnight storage, immerse the sensor in tap water or 

4 pH buffer solution. 
5. A pH glass electrode does have a limited shelf life of one 

year. 

ELECTRODE PREPARATION 
1. Remove electrode from shipping. container. 
2. Remove the protective boot covering the electrode bulb. 
3. For pH electrode, rinse away salt film with clean water, then 

shake the electrode so that the internal solution fills the 
bulb, thus removing any air trapped there. 

NOTE 
Do not allow lubricant to coat electrode bulb or refer
ence junction. If it does, wipe it clean before installation. 

JIOSEMOUNT. 
Analytical 

*PERCENT UNEARITY 

pH range hemi bulb GPHT flat bulb GPLR 

0-2 94% 93% 

2-12 99% 98% 

12-13 97% 95% 

13-14 92% -

CAUTION 
SENSOR/PROCESS APPLICATION 

COMPATIBILITY 

The wetted sensor materials may not be 
compatible with process composition 
and operating conditions. Application 
compatibility is entirely the responsibility 
of the user. 

,--------------, 
1 DANGER I 

!DO NOT CONNECT SENSOR TO I 
!POWER LINES. SERIOUS INJURY! 
,MAY RESULT. I L. _____________ __. 

WARNING 

GLASS ELECTRODE MUST BE 
Vv'ETTED AT ALL TIMES (IN STOR
AGE AND IN LINE) TO MAXIMIZE 
SENSOR LIFE. 

WARNING 
BEFORE REMOVING THE SEN
SOR, be absolutely certain that 
the process pressure is reduced _.. 
to 0 psig and the process tem-
perature is lowered to a safe 
Ieveii 

+ .. 
EMERSON~ 
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INSTALLATION 

For sensor dimensions, see Figure 1. 
For sensor orientation, see Figures 2 and 3. 
For wiring, see Figures 4- 16. 

TWO POINT BUFFER CALIBRATION 
Select two stable buffer solutions, preferably pH 4.0 
and 10.0 (pH buffers other than pH 4.0 and pH 10.0 
can be used as long as the pH values are at least two 
pH units apart). 

NOTE 
A pH 7 buffer solution reads a mV value of 
approx. zero, and pH buffers read approximate
ly ± 59.1 mV for each pH unit above or below pH 
7. Check the pH buffer manufacturer specifica
tions for millivolt values at various temperatures 
since it may affect the actual value of the buffer 
solution mV/pH value. 

1. Immerse sensor in the first buffer solution. Allow 
sensor to equilibrate to the buffer temperature (to 
avoid errors due to temperature differences 
between the buffer solution and sensor tempera
ture) and wait for reading to stabilize. Value of buffer 
can now be acknowledged by analyzer/transmitter. 

2. Once the first buffer has been acknowledged by the 
analyzer/transmitter, rinse the buffer solution off of 
the sensor with distilled or deionized water. 

3. Repeat steps 1 & 2 using the sec;.ond buffer solution. 
4. The theoretical slope value, according to the Nernst 

equation for calculating pH, is approximately 59.17 
mV/pH. Over time the sensor will age, both in the 
process and in storage, and will result in reduced 
slope values. To ensure accurate readings, it is rec
ommended that the electrode be replaced when the 
slope value falls below 47 to 49 mV/pH. 

RECOMMENDED pH SENSOR STANDARDIZATION 
For maximum accuracy, the sensor can be standard
ized on-line or with a process grab sample after a 
buffer calibration has been performed and the sensor 
has been conditioned to the process. Standardization 
accounts for the sensor junction potential and other 
interferences. Standardization will not change the sen
sor's slope but will simply adjust the analyzer's reading 
to match that of the known process pH. 

MAINTENANCE FOR pH ELECTRODE 
Electrodes should respond rapidly. Sluggishness, off
sets, and erratic readings are indicators that the elec
trodes may need cleaning or replacement. 
1. To remove oil deposit, clean the electrode with a 

mild non-abrasive detergent. 
2. To remove scale deposits, soak electrodes for 30 to 

60 minutes in a 5% hydrochloric acid solution. 
3. Temperature effect on life expectancy: If glass elec

trode life expectancy is 100% @ 25°C (7rF), then 
it will be approximately 25% @ aooc (176°F). 

2 

CAUTION 
Hydrofluoric acid and the mixture of 
Hydrochloric acid and thiourea is toxic and 
highly corrosive. Avoid skin contact, wear 
protective gloves. Use only in a well venti
lated area. Do not inhale fumes. In case of 
an accident, consult a doctor immediately. 

ORP CALIBRATION 

1. After making an electrical connection between the 
sensor and the instrument, obtain a standard solu
tion of saturated quinhydrone (PN R508-160Z). 
This can also be made quite simply by adding a 
few crystals of quinhydrone to either pH 4 or pH 7 
buffer. Quinhydrone is only slightly soluble, there
fore only a few crystals will be required. 

2. Immerse the sensor in the standard solution. Allow 
1-2 minutes for the ORP sensor to stabilize. 

3. Adjust the standardize control of the instrument to 
the solution value shown in the table below. The 
resulting potentials, measured with a clean plat
inum electrode and saturated KCI/AgCI reference 
electrode, should be within +/- 20 millivolts of the 
value shown in the table below. Solution tempera
ture must be noted to ensure accurate interpreta
tion of results. The ORP value of saturated quinhy
drone solution is not stable over long periods of 
time. Therefore, these standards should be made 
up fresh each time they are used. 

4. Remove the sensor from the buffer, rinse, and 
install in the process. 

MAINTENANCE FOR ORP ELECTRODE 

Electrodes should respond rapidly. Sluggishness, off
sets, and erratic readings are indicators that the elec
trodes may need cleaning or replacement. 
1. To remove oil deposit, clean the electrode with a 

mild non-abrasive detergent 
2. To remove scale deposits, soak electrodes for 30 to 

60 minutes in a 5% hydrochloric acid solution. 
3. ORP (metallic) electrodes should be polished with 

moistened baking soda. 

ORP of Saturated Quinhydrone Solution (millivolts) 

pH 4 Solution pH 7 Solution 

Temp oc 20 25 30 20 25 30 

mV Potential 268 264 260 94 87 80 

CAUTION 
The solution used during calibration Is an acid and 
should be handled with care. Follow the directions of 
the acid manufacturer. Wear the proper protective 
equipment Do not let the solution come In contact 
with skin or clothing. If contaact with skin is made, 
immediately rinse with clean water. 

r 
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168.28 

~ 

AUTION LABEL 

107.95 
4"":"25 

ELECTRODE HOUSING 54.03 
POLYPROPYLENE 2.13 

·-·-·-·-·-·-·-·-·-·-·----~! -----

CAUTION LABEL 
1 IN X 1 IN NPT 
MALE CONNECTOR 
TYP 

pH ELECTRODE 

NOTE: FOR SUBMERSION APPLICATIONS 
NOTE LIMITS AND REMOVE LABEL 

NOTE: INSTALL CAUTION LABEL AS SHOWN 
ON INSERTION FITTING FOR ALL 
INSERTION APPLICATIONS 

ANGLE 
FLOW 

SHOWN 

FLOW 

LABEL MUST BE VISIBLE AT ALL TIMES 

FIGURE 1. Sensor Dimensions 

1lf'PlpeTeewlth 1 Inch 
Threaded ConnectIons 
PN 2002011 

STRAIGHT 
Fl. OW 

SHOWN 

1l!' Pipe Tee wl th 1 Inch 
Threaded Connections 
PN 2002011 

1"" P1pe "Y" 

PIPE"Y" 
INSTALLATION 

SHOWN 

FIGURE 2. Flow Through and Insertion Installation For Models 396 and 398 

1-112 inch Pipe Tee (PN 2002011) with 1 inch threaded connections. 

NOTE: The sensor must be mounted at least 10· above the horizon. 

~------------------------------------------------------------------------~ 
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lllll.lJMETEII , ... 
INCH 

"' HEMA o4 X JUNCTION lOX 1.0 

P.N. Z271 •-oz (wm•::m PREA.IIPj 
P. N. 23305-03 FOR US[ WITH PRE.utP (3K I 
P.M. 23309·04 Fllllust:M1Nf'II£AW (PllOOI 

&. 
LE 

FLEX ISLE CONDUIT 
IF REUUIRED 

IN FNP'T CPVC UNION 
PH. 'JJ0022 

1'" WNPT CONNECTOR 

&. 
CABLE 

CAUTION LABEl & 

pH ELECTROOE @ 

I t/2.,.1,.[ CLAW" 
l "LC5 

3.048W 
~ ......,.,., 
,,o, ... 
~ 
OI'TIC»ML. 

FIGURE 3. Submersion Installations For Models 396 and 398 

CLEAR !EARTH GROUND! 

BHC !REFERENCE IN AND 
pH mV INI 

CC=J;~;:==- CLEAR IRTOITC SHIELD) 
WHITE I RTO/TC IN) 

RED I RTD SENSE I 

FIGURE 4. Models 396 and 398 Standard Wiring 
Option used with Models 1 054A, 1 0548, 2054, 
and Preamplifiers PN 22698-02 and 22698-03 

CLEAR !EARTH GROUND! 
CLEAR !REFERENCE INl 

ORANGE !pH mV INI 

RED I RTD SENSE I 

WHITE !RTO/TC INI 
CLEAR !RTO/TC SHIELD! 

FIGURE 5. Models 396 and ,3,98 Option jijor Wiring 
to Models 1054, 1181, 2081, 54, 81, 3081, 4081, 

SoluComp, and 2700 Preampiifier (PN 23054-03). 
Also for use with remote Junction Box PN 23555-00. 



PCB 

COAX/BHC :ill; DANGER 

RE 

SHIELD. Cl.EAR 

SHIELD. CLEJ.A 

WIRE loiAI<ER 

SHI(LO 

I 1.4 
I P 

L_-, 
' L __ J 

SHIELD 

00 HOT CONNECT SENSOR CABLE TO POWER LINES. 
SERIOUS INJURY loiAY RESULT. 

J NEUA 4 JUNCTION BOX 
RAil P. H. 23309-04 

(REMOTE ) ......__,._..., 
3/4• FHPT 
2 PLACES 

SENSOR CABLE~ 
15FT 

PREAMP P.N. USED 011 

226,8-00 1003,1023 
226':18·02 1181 PH,1050,1060 
2 2698 -OJ 1()~4PH.I054A.2054, 2081 PH 

[J-BOX~--_-_-=:-1 
SENIOR I i I I 
:~~ORP j 
PT100 I 

Figure 6. Wiring Details for Model 396-54 (50) and 398-54 (50). 
For use with Junction Box PN 23309-04 (03) and Remote Preamplifier. 

r .. --.. ------- ................................................ -- ...... ----------- .... .. 

ORANCE IIIIV INI 
IR5 : 
I I 

1 piVIIIV IN 2 I 
2 piVIllY SHIELD 1110 PREAWI 2 I 

! ~:.:·~~~Aif>l 2 -sv I 
5 REFERENCE SHIELD 2 +5Y l 

CLEAR IREF INJ 6 REfEREIICE IN 2 INNER DRAIN 21 
~ITE IRTD INl RTD IN 2 j 

RED I RTD SENSE I RTD SENSE 2 I 
WHITE/RED IRTD RETURIII liTO RETURN 2 'J 
IIMJlURED IRTD RETURN! RTD R£TUAH I 

RED I RTD SENSE I RTD SENSE ' I 
IHITt IRTD IN RTD IN t 

CLEAR IREF JNI---:;....,.&.,R[FEREIICE IN 1 INNER DRAIN 1 
REFER£11CE. SHIELD I I 
sa.UT I 011 G110UN0 1 

1 
pH/lift SHIELD IP,.EAWI I TU I 
pH/llli' SHIELD INO PREAWPI 1 l 

ORANGE CIIIV INI 
1 

1 pH/ntl IN 1 j 
I T84 l ! 1055-22-32 ANALYZER ! 
---------------------·--------.. ----·------- .. ----J 

FIGURE 7. Wiring to Model1055-22-32. 
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INCH :.-1 
PREAMPLIFIER AS$Y 
WITH COVER 
P.N. 23557-00 

BNC 
( FAASIDE) 

J-BOX WITH REMOTE PREAMP 
P. N. 2~555-00 

SENSOR 

n 
127 

!o/4"FNPT 5 

~;::7Z:::::~~~~C:.:_:F:N:P:T::::~~~ ,,._.n•• I 
TO SENSOR 

91.3 
3.6 

210 
8.25 

h 
102 

MOUNTING 
INSERT 
NO.I0-32 

TYP. 

IHNER DRAIH (ID·r---r-l..=.J 

WHIT I! 
WHITI!/RE'D 

RED 
WHT/GRY 

GRAY 

IILUE' 

FIGURE 8. Wiring to Junction Box (PN 23555-00) and Remote Preamplifier. 

WITliN:D I•TD ll[nJIIII 
II[V ••TD S[IISU-'-----,.-, 
.. ITt ••TD 1111 

CUM IIIU 1111 

r---------------·-----------------------: 

I 
-1112 
- SllllLD IICI Pllf-1 2 
- SIII£LD IPII[-1 I 
SG.UliiJI GIIIUID 2 
IIH[II[M% SHIELD 2 

1 ll[r[II[IQ IN Z 

1113 

I I 
I 
I 
i 
I 

I 
i 
i 

I • 

i 1055-22-32 t.NA.l YIER ~ 
1.-----·-·-----------------------l 

FIGURE 9. Wiring to Model1055-22-32 through a Remote Junction Box 
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TBI 

JUMPER 

TERMINAL I 

K 

@ STEP@ 

CtJT CflANGE IHTEiltW. ~:'!OlD BRAI() BACK 
• 500" LEAVING A SEPARATION OYER INSULATION 
BETWEEN BLACK SHEATH AND 
CENTRAL CONDUCTOR TO AVOID 
SHORTING OF poH IHP\JT ANO 
REFERENCE. * 
* NOTE; THE BLACK SHEATH IS CONDUCTIVE 

SENSOR CABLE 4 •57111 
15FT . 

SENSOR 

FIGURE 10. Preparing Coax Cable for Wiring to Model1181 

CLEAR, EARTH GROUND 

CLEAR, SHIELD 

REDL TEMPERA1\JRE 
WHI~ COMPENSATION 

BUS, REFERENCE IN 

DANGER 
DO NOT CONNECT SENSOR CABLE 
TO POWER LINES. SERIOUS /HJURY 
MAY RESULT. 

1181 PREAMP 

P. N. ZZ743-0I { PTIOO TC I 
P.N. 22744-01 (3KTC I 

FIGURE 11. Wiring to Models 54, 
81, 3081, and 4081 FIGURE 12. Wiring to Model1181 

PREPARE THE COAX CABLE AS FOLLOWS: 

BHC r- @CUT OfF" BNC CONNECTOR 

r-z.s•---j ®CUT INSUlATION 2,51Mh 

BRAID ---..C:==:;, 
@ SEPARATE OOAID f"ROf,l BI.ACK CONOUCTIVE St£ATH 

BLACK AND CtJI BRA! D 0;.5 ._. FROM INSULATION 

CONDUCTIVE erwo> 
@CUT BACK CONDUCTIVE BLACK SHEAlll TO BRAID 

ORANGE ANO SOlDER BUSS? WIRE TO BRAID. 

INStJU.TION ~SOlD£" 
BUSSWIRE~ -

@ CUT ORANGE INTERNAL INSlU.TIOH 0.5 1nc11 LEAVING 
A SEPARATION BETWEEN THE BLAO< SHEATH 

ORANGE AND THE CENTRA) CONDUCTOR. 
I'H INPUT -

BUSS REF~ 
ORANGE @ INSULATE EXPOSED Bl.ACK SHEATH/BRAID AREA 
¥H INPUT ;:J: ? 

BUSS REF"~ <::INSULATION 

COAX/BNC 

SENSOR 

FIGURE 13. Preparing Coax Cable for Wiring to Models 54, 81, 2081, 3081, and 4081 
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SHIELD IGNDI 1 
RTD IN 1 

RTD SENSE 1 
RTO RETURN 1 
RTO RETURN 2 

RTO SENSE 2 
RTO IN 2 

SHIELD ICNO) 2 
+5Y 
-5Y 

pH/mY IN 1 
pH/rnY SHIELD I NO PREAW I 1 

pH/rnY SHIELD IPREAWJ 1 
SOL UT I ON CROOND 

REFERENCE SHIELD 1 S 

TBJ 
REFERENCE IN I 6 

.--
f-J-
~ 
f-4-
b 
~ 
~ 
~ 
~ 
~ 

"' ~ 

' 
' 
' 
' 
' ' ' ' 

CLEAR IEARTHI-----___J 

WHITE ----------l 
REO-=====================~ CLEAR 
CLEAR-----------~ 

REO----------~ 

WHITE---------~ 

CLEAR CEARTHJ------

IJRENIJT IP I GTA ll 

SENSOR 

REFERENCE IN 2 , ·6o r-.-_ 
RHERENCE SH IELO 2 5 

SOLUTION GROUND 2 
pH/mY SHIELD IPREAWI 2 SENSOR 

pH/mY ~H IELD I NO PRE•._,) 2 2 RHERENCE 
pH/mY IN 2 1 f--J.,-----

185 : 

L--------~--------------------------------~ 
FIGURE 14. Wiring to Model1055-01-10-22-32 

t.IODEL2061 

TBI 

ORANGE. poH INPUT 
WHITE 

L~==::~C\.£AR,911ElD &. REF 
REO 

L----~:;1} CLEAR;ENI'TH- I WIRE IAARKER I 
OAHGER 

DO NOT CONNECT SEHSOA CABLE 
TO POWER LIN£5. SERIOUS INJURY 
r.&AY RE5U.J. 

FIGURE 15. Wiring to Model 2081 
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DANGER 
DO NOT CONNECT SENSOR CABLE 
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FIGURE 16. Wiring to Models 1054A/B and 2054 
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MANUFACTURER'S PRODUCT SPECIFICATIONS 

Programmable Logic Controller 



SLC 500 Modular 
Processors 
The SLC 500 processors offer a wide range of 

choices in memory, 1/0 capacity, instruction 

set, and communication ports to allow you to 

tailor your control system to exactly meet 

your application requirements. These 

products have a strong reliability history 

covering hundreds of thousands of 

installations in a broad range of applications 

·~ 

Features 
• Simple and affordable processors with extensive capabilities to address a 

broad range of applications including material handling, HVAC control. 

high-speed assembly operations, small process control. and SCADA 

• Advanced instruction set based on the PLC-5 mid-size processors, and 

compatible with the Micrologix family of packaged controllers 

• Communications enhancements enable the 5/03, 5/04 and 5/05 to provide 

master control of SCADA networks 

• Powerful features including indirect addressing, high-level math capability 

and a compute instruction 

• Wide range of memory size's from 1 K up to 64K 

SLC 5/01 Processor 
(Catalog No. 1747-L511 or -L514) 
The SLC 5/01 processor offers a large 

comprehensive instruction in a modular hardware 

configuration. The SlC 5/01 processor provides: 

• Two choices of program memory size - 1 K or 

4K instructions 

• Control of up to 3940 input and output points 

• Powerful ladder logic programming instruction set 

• Subroutines 

• DH-485 communication channel (peer-to-peer 

communication response only) 

• Capacitor backup forthe 17 4 7 -L511 (battery 

backup optional); battery backup standard for 

the 1747-l514 



SLC 5/02 Processors (Catalog No. 1747-L524) 
The SLC 5/02 processor offers additional instructions, increased diagnostics. faster throughput, 

and additional peer-to-peer communication options; building on what the SLC 5/01 processors offer. 

The SLC 5/02 processor provides: 

• Program memory size of 4K instructions 

• Control of up to 4096 input and output points 

• PID - used to provide closed-loop process control 

• Indexed addressing 

• Interrupt capability P 0 millisecond STI) 

• User fault routines 

• Ability to handle 32-bit signed math functions 

• DH-485 communication channel ~initiation and response of peer-to-peer communication) 

• Battery-backed RAM 

• Increased processor speed over the SLC 5/01 

SLC 5/03 Processors (Catalog No. 1747-L531 or -L532) 
The SLC 5/03 processor significantly increases performance by supplying system throughput times of 1 ms for a 

typical1 K user program. Now applications such as high-speed packaging, sorting, and material handling become 

more affordable. With the addition of online editing, the SLC 5/03 processor presents a positive solution for your 

continuous process application. A built-in RS-232 channel gives you the flexibility to connect to external 

intelligent devices without the need for additional modules. The SLC 5/03 processor provides: 

• Total memory size of 8K or 16K 

• Control of up to 4096 input and output points 

• Online programming ~includes runtime editing) 

• Built-in DH-485 channel 

• Built-in RS-232 channel supporting DFl Full-duplex, DF1 Half-Duplex Master/Slave for SCADA. DH-485 using a 

1761-NET-AIC with a 1747-CP3 cable. and ASCII protocols 

• Remote 1/0 passthrough from channel 0 ~DFl) or channell ~DH485) using a 1747-SN or 1747-BSN remote 1/0 scanner module 

• DeviceNet passthrough using 1747-SON DeviceNet scanner module 

• Built-in real-time clock/calendar 

• 2 ms Selectable Timed Interrupt ~STI) 

• 0.50 ms Discrete Input Interrupt ~011) 

• Advanced math features - trigonometric, PID, exponential, floating point, and the compute instruction 

• Indirect addressing 

• Flash PROM provides firmware upgrades without physically changing EPROMS 

• Optional flash EPROM memory module available 

• Key switch - RUN, REMote, PROGram 

• Battery-backed RAM 



SLC 5/04 Processors (Catalog No. 1747-L541, -L542, or -L543) 
The SLC 5/04 processor provides the baseline functionality of the SLC 5/03processor plus DH+ 

communication. Communication via DH+ is 3 to 12 times faster than DH-485, providing you with increased 

performance levels. In addition. the SLC 5/04 processor runs approximately 15% faster than the SLC 5/03 

processor. The SLC 5/04 processor provides: 

• Program memory sizes of 16K. 32K. or 64K 

• High-speed performance- 0.90 ms/K typical 

• Control of up to 4096 input and output points 

• Online programming Oncludes runtime editing) 

• Built-in DH+ channel. supporting: 

- High-speed communication I57.6K, 115.2K. and 230.4K baud) 

-Messaging capabilities with SLC 500, PLC-~. PLe-se. and PLC-5/250 processors 

• Built-in RS-232 channel supporting DFl Full-duplex, DF1 Half-Duplex Master/Slave for SCADA. 

DH-485 using a 1761-NET-AIC with a 1747-CP3 cable, and ASCII protocols 

• Channel-to-channei!DH+ to DH-485) passthrough capability 

• Channel-to-channel !DF1 Full-Duplex to DH+) passthrough 

• Remote 1/0 passthrough from channel 0 (DFl) or channell !DH+) using a 1747-SN or1747-BSN 

remote 1/0 scanner module 

• DeviceNet passthrough using 1747-SDN DeviceNet scanner module 

• Built-in real-time clock/calendar 

• 1 ms Selectable Timed Interrupt (STI) 

• 0.50 ms Discrete Input Interrupt (Dill 

• Advanced math features- trigonometric, PID, exponential, floating point, and the compute instruction 

• Indirect addressing 

• Flash PROM provides firmware upgrades without physically changing EPROMS 

• Optional flash EPROM memory module available 

• Key switch- RUN. REMote, PROGram !clear faults) 

• Battery-backed RAM 
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SLC 5/05 Processors (Catalog No. 1747-L551, -L552, or -L553) 
The SLC 5/05 processor provides identical control functionality as the SLC 5/04 processor using standard 

Ethernet communications instead of DH+. Ethernet communication takes place at 10 Mbps, providing you with 

a high-performance network for program upload/download. on-line editing, peer-to-peer messaging. data 

acquisition. and operator interface (e.g. RSView32). The variety of memory sizes allows you to closely match 

your application needs. The SLC 5/05 provides: 

• Program memory sizes of 16K. 32K. or 64K 

• High-speed performance - 0.90 ms/K typical 

• Control of up to 4096 input and output points 

• Online programming (includes runtime editing) 

• Built-in 10Base-T Ethernet channel. supporting: 

-High-speed computer communication using TCP/IP 

-Messaging capabilities with SLC 5/05, PLC-5. and PLC-5/250 processors. 

1785-ENET Ethernet interface module. and 1756-ENET Ethernet bridge. and 

other commercially available computer Ethernet modules 

- SNMP for standard Ethernet network management 

- BOOTP for optional dynamic IP address assignment 

• Built-in RS-232 channel supporting DF1 Full-duplex. DF1 Half-Duplex Master/Slave for SCADA. 

DH-485 using a 1761-NET-AIC with a 1747-CP3 cable. and ASCII 

• Ethernet to DH-485. channel-to-channel passthrough 

• Ethernet to DF1. channel-to-channel passthrough 

• Remote 1/0 passthrough from channel 0 (DF1 or DH485) or channel1 (Ethernet) using a 1747-SN 

or 1747-BSN remote 1/0 scanner module 

• DeviceNet passthrough using 1747-SDN DeviceNet scanner module 

• Built-in real-time clock/calendar 

• 1 ms Selectable Timed Interrupt (STI) 

• 0.50 ms Discrete Input Interrupt (011) 

• Advanced math features- trigonometric, PI D. exponential. floating point. and the compute instruction 

• Indirect addressing 

• Flash PROM provides firmware upgrades without physically changing EPROMS 

• Optional flash EPROM memory module available 

• Key switch - RUN. REMote. PROGram (clear faults) 

• Battery-backed RAM 
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Processor Capabilities 
The following table summarizes the specifications for the SLC 500 modular processors. 

Memory Size ~words) L511: 1K L524: 4K L531: 8K L541: 16K 
L514: 4K L532: 16K L542: 32K 

L543: 64K 

Power Supply Loading 350 mA at 5V de 350 mA at 5V de 500 mA at 5V de 1.0A at 5V de 
105 mA at 24V de 105 mA at 24V de 175 mA at 24V de 200 mA at 24V de 

Max. 1/0 Capacity 3940 Discrete inputs 4096 Discrete inputs 4096 Discrete inputs 
and outputs and outputs and outputs 

3/30 3/30 3/30 

Instructions 52 107 

8 ms/K 0.9 ms/K 

Program Scan Hold-up 
Time after Loss of Power 

20 ms to 3s (dependent on power supply loading) 

Bit Execution ~XIC) 2.4 IJS 

Clock/Calendar Accuracy n/a n/a 

0.44 IJS 0.371JS 

±54 seconds/month at t25"C ~+77"F) 
±81 seconds/month at t60"C ~+ 140"F) 

L551: 16K 
L552: 32K 
L553: 64K 

1.0 mA at 5V de 
200 mA at 24V de 

4096 Discrete inputs 
ard outputs 

3/30 

107 

0.9 ms/K 

0.37 IJS 

(I( The SCilllirr<!S are ~yp<:allor a IK la'"'r log~ ~ogran coo~S~IY,l ol simple ladlE! logic aoo tormUlicatioo ser<icing Aclual scil1 tlfTlElS depeoo 111 yrur ~ogran Sll!!.rnstroclions used. nllhe ccmnmita1i1J1 ~otocol. 

System Protection Options 
The following table summarizes the system protection options available for the SLC 500 processor family . 

• • 
NA • 

Force Protection NA NA • 
Keyswitch • 
Communication Channel Protection NA NA • 

Operating System Upgrade Kits 
Kits are available to upgrade your SLC 5/03 and higher processors. By upgrading your processors's operating system, you can take 

advantage of 8 new programming instructions ~including block transfers) and increased diagnostic capabilities. 

1747-RL501 5/05 Firmware Label Upgrade Kit (includes 10 OS upgrade labels) 
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Memory Modules 
The following table summarizes the available memory back up options for the SLC 500 processors. EEPROM memory modules provide 

non-volatile memory back-up. Flash EPROMs (Flash Erasable Programmable Read Only Memory) combine the versatility of EEPROMs with 

the security of UVPROMs. 

EEPROM 

Flash 

1747-M1 
1747-M2 

n/a 

Program Storage Device 

1747-M2 

n/a 

n/a 

1747-M11 

1747-M12 

n/a 

1747-M11 

1747-M12 

n/a 

1747-M11 

1747-M12 

The 1747-PSD Program Storage Device simplifies PLC program backup and upgrade shipping issues for MicroLogix controllers and SLC 

5/03 and higher processors. It allows you to backup PLC programs without using a computer or programming software. The PSD also 

enables you to make multiple copies of an installed program. OEMs can confidently ship program upgrades to end users for easy and 

low-cost installation at remote sites. 

Features 
• The 1747-PSD provides reliable storage of user programs. The device is designed for repetitive use; upload and download as you 

need to. It performs error checking prior to downloading a PLC program to ensure that the program is compatible with the target PLC. 

• The PSD can be powered by either two AAA batteries or by an external power supply. A battery save feature shuts off power 

30 seconds after the operation is completed. Stored programs are retained in Flash EPROM memory even if the batteries and 

power supply fail. 

• The hand-held device is lightweight and very easy to use. Only minimal training should be needed. One red LED and one green LED 

provide instant status feedback. For ease of operation, all of the PSD functions can be accessed using one switch and one push button. 

• Installation of the PSD is simple. using a standard RS-232, 9-pin, O-shell connector. The device attaches to the PLC with standard 

SLC 500 and Micrologix cables. 

• For maximum compatibility, the 1747-PSD can store the largest PLC programs of the SLC 500 and MicroLogix programmable controllers. 

Specifications 

Compatible Programmable Controllers SLC 5/03 and higher, MicroLogix 1 000, 1200, and 1500 

Memory Size 64K words maximum 

Memory Type Flash EPROM 

Ope_rating. Power (2) AAA batteries or power supply (7 to 30V de. 250 rnA maximum) 

Compatible Cables 1747-CP3 and 1761-CBL-PM02 (not included) 



Discrete 
1/0 Modules 
Our wide variety of input, output. and 

combination modules makes the SLC 

5001M family the smart choice for all 

of your small PLC applications. 

l/0 modules are available in a wide 

variety of densities including 4-, 8-. 16-, 

and 32-point and can interface to AC, 

DC, and TIL voltage levels. Output 

modules are available with solid-state 

AC, solid-state DC. and relay contact 

type outputs. For added flexibility, 

combination modules are also 

available in 2-input/2-output, 4-input/ 

4-output, and 6-input/6-output versions. 

Designed and tested for industrial 

applications. our modules are of the 

highest quality. The modules feature 

input filtering, optical isolation. and 

built-in surge protection to enhance 

the reliability of operation in noisy 

industrial environments. 

Features 
Select l/0 modules to exactly match your application with combination 

modules that allow you to have inputs and outputs in a single slot for efficient 

use of your chassis space. 

High-density 32-point DC 1/0 and fast response DC inputs are available. allowing 

the SLC 500 to be applied in a broader spectrum of control applications 

LEOs indicate the status of each 1/0 point. assisting you in troubleshooting. 

The LEOs illuminate when the proper signal is received at an input terminal. 

or when the processor applies power to an output terminal. 

Terminal identification diagrams located on each module making terminal 

identification easier. 

All modules feature optical isolation between digital and field circuits. resulting 

in increased noise immunity and limited damage to your system due to an 

electrical malfunction of the field wiring. 

Solid-state output modules available with fusing and electronic protection. 

eliminating the need to replace modules damaged by short circuits and overloads. 

Removable terminal blocks allow you to replace the module without rewiring 

it (not available on all modules). A matching color band is also provided on the 

front of the module to assist in matching the terminal block to the module. 

Barrier-type terminal blocks provided on all modules to help prevent 

accidental shorting of field wiring. 

Self-locking tabs secure the modules in the chassis. and no tools are 

necessary to either install or remove the modules to/from the chassis .. 
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AF-300 G11'"Specifications 

Category 
Nominal Motor 

Braking Torque (Standard) 

Braking Torque (Optional) 

Enclosure. Standard 

Cooling Method 

Standards 

Input 

Condition 
Altitude 

Temperature 

Vibration 
Humidity 

Output 

Accuracy (Stability) 

Setting Resolution 

Item Description 
230 VAC, 3 Phase 114 Hp to 125 Hp 
460 VAC. 3 Phase 112 Hp to 450 Hp 
114 Hp to 1 Hp 150% 
2 Hp to 10 Hp 100% 
15 Hp to 30 Hp 20% 
40 Hp and Higher 10% - 15% 
1 Hp to 30 Hp 150% 
40Hp and Higher 1 00% 
114 Hp to 30 Hp NEMA 1 Standard. NEMA 4 Optional to 10 Hp, NEMA 12 Optional all ratings 
40 Hp and Up NEMA 1 Standard. IPOO Optional 40Hp and above 
Convection 1 Hp and below 
Fan Cooled Above 1 Hp 
ULicUL No input fuses required 
CE EN61800-3 for EMC EN61800-2 for Low Voltage 
Item Description 
Up to 30 Hp, 230 VAC 200V- 230V (+ 10%. -15%). 50 or 60Hz (+1- 5%) 
Up to 30 Hp. 460 VAC 380V- 480V (+ 10%, -15%), 50 or 60Hz (+I- 5%) 
40 Hp & Above. 230 200V- 220V (+ 10%, -15%). 50 Hz (+I- 5%) I 220V- 230V (+ 10%, -15%). 60Hz 
VAC (+1- 5%) 
40 Hp & Above. 460 380V- 440V (+ 10%. -15%). 50 Hz (+I- 5%) I 380V- 480V (+ 10%, -15%). 60Hz 
VAC (+/- 5%) 
Unbalance Voltage Unbalance within 3% 
Power Dip For input voltage greater than Vmin. the drive will operate at rated output 

continuously. 

Item 

Ambient 

Storage 

Item 
230V. 3 Phase 
460V, 3 Phase 

Frequency 
Overload 

Max Freq. 
Base Freq. 
Starting Freq. 
Carrier Freq. 

Analog 
Digital 
Analog 
Digital 

For input voltage less than Vmin. the drive will operate at 85% of rated output 
for 15 Msec. 
Vmin (230V Series)= 165V. Vmin (460V Series)= 31 OV. Smooth recovery 
method is selectable 
Description 
1 000 meters or less. Derate at 1 % for each 1 00 meters from 1 000 to 3000 
meters (Above 3000 meters. consult factory) 
-10 to 50°C (units less than and equal to 30Hp must have ventilation covers 
removed for 40°C and above) 

IEC61200-2 
5 - 95% Relative Humidity (Non-condensing) 
Description 
3 Phase. 200V. 50Hz or 3 Phase, 200V. 220V. 230V. 60Hz 
3 Phase. 380V. 400V, 415V, 440V, 50Hz or 3 Phase. 380V, 400V, 440V, 460V, 
60Hz 
50 I 60Hz 
150% of rated current for 1 min 
180% of rated current for 0.5 sec=> 30Hp 
200% of rated current for 0.5 sec =< 30Hp 
50-400Hz 
25-400 Hz 
0.1 - 60 Hz 
0.75 - 15 kHz up to 100 Hp. 0.75- 10 kHz 125 Hp and above. 
Minimum carrier frequency changes dependent on maximum output frequency 
+I- 0.2% of maximum frequency (speed) at 25 +I- 1 ooc 
+I- 0.01% of maximum frequency (speed) between -10 and 50°C 
1/3000 of maximum frequency (speed) 
0.01 Hz for frequency up to 99.9 Hz (0.1 Hz for frequency> 100 Hz) 



Control Item 
Control Method Sinusoidal PWM 

Operation Methods 
Frequency Setting Keypad 

Potentiometer 
Analog 

Digital 

Serial 
Networks 

Acceleration Setting Four Modes 

Automatic 

Frequency Limiter 
Bias Frequency 
Frequency Gain 
Jump Frequency 
Catch Spinning Motor 

Auto-Restart 

Switching Operation 

Slip Compensation 
Torque Limiting 

Torque Control 

PID Control 
Automatic Deceleration 

2nd Motor Settings 

Fan Stop Operation 

Motor Autotune Offline Tuning 
Online Tuning 

Energy Saving 
Keypad Item 

AF-300 G1 f' Specifications 

Description 
V/Hz 
Dynamic T argue Vector Control (Sensorless) 
Flux-vector Control with Pulse Tachometer 
Keypad, Digital Input. Bus Communication 
(UP or DOWN) 
1-5KW (1/2 W) Optional 
0-5 VDC 
0 to +I- 10 VDC Bi-polar (Reversible operation by signal polarity) 
0- 10 VDC (10- 0 VDC selectable) 
4- 20 MA (20- 4 MA selectable) 
Up/Down Control (Increases with UP. decreases with DOWN) 
Multi-step (4 different frequencies via SS1 and SS2) 
Multi-step (8 different frequencies via SS1, SS2. and SS4) 
Multi-step (16 different frequencies via SS1, SS2. SS4. and SS8) 
Programmed pattern operation - 8 stages 
RS485 with Mod bus RTU - Standard 
Optional network cards 
0.01 - 3600 seconds (Independent Ace/Dec. four times. three modes - linear. S
Curve. Non-linear) 
When the motor acc.(dec I torque reaches a preset value, the ace. (dec.) time is 
automatically extended for trip less operation. 
High and low values are presettable 
-400.0 to +400.0 Hz 
Adjustable from 0- 200 % 
Jump frequency setting (3 points). jump hysteresis width (1 setting) 
Smoothly pick up a rotating motor without stopping (speed search method) -
No DB re uired 
Autorestart is available after a momentary power failure (speed search 
method) 
Continuous operation mode is selectable 
Control terminals are provided for smooth switching operation from line power 
to drive 
Related to load torgue and magnified for negative slips frequencies 
Automatic overcurrent adjustments 
2 torgue limiting functions can be preset 
Output torque or load factor can be controlled by analog input signal with PG 
o tion 
Process controller - standard 
Automatic extension of deceleration time when braking torque limit is reached 
for tripless operation without a DB resistor 
Settings for a second motor: base freq., rated voltage, rated current. no load 
current, impedances 
Automatically manage cooling fan operation to extend life- up to 30Hp 
operation is preset. above 30Hp signal is preset 
Selectable with motor rotating and without motor rotating 
Dynamically compensates regulator for changes in motor temperature 
Reduces losses at light loads 
Description 
Backlit LCD Display 
Smart Keypad to copy parameters from one drive to another 
Extension cable adapter for RJ45 connector 
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AF-300 G11'"Specifications 

Indication Item 
Operation Mode LED 

LCD 

Other 
Program Mode Feature 

Languages 
Trip Mode OC1 

ocz 
OC3 
FUS 
OU1 
OU2 
OU3 
LV 
OH1 
OH2 
OH3 
dBH 
Oll. OL2 
ouv 
EF 
LIM 
FUS 
Er1 
Er2 
Er3 
Er4 
Er5 
Er6 
Er7 
Er8 

Diagnostics History 
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Description 
Output frequency 
Output current. Output voltage 
Motor synchronous speed (RPM) 
Line speed (M/min) 
Load shaft speed (RPM) 
Output torque(%) 
Frequency setting 
PID (Set 1 value. Set 2 value. Feedback value) 
Power consumption 
Motor load factor 
Heats ink temperature 
Drive internal temperature 
1/0 Test- indicates signal existence or absence of digital I/O and signal value 
of analog 1/0 
RMS current - 1 cycle 
%DB- 1 c cle 
DC Link power charge display 
Function Code and Function Name. Data or Data Code 
English. French. German. Italian. Japanese. Spanish 
Overcurrent during acceleration 
Overcurrent during deceleration 
Overcurrent running at constant speed 
Fuse blown 
Overvoltage during acceleration 
Overvoltage during deceleration 
Overvoltage running at constant speed 
Low voltage 
Overheating of heatsink 
External thermal relay tripped 
Overtemperature of inside air 
Overheating of DB circuit 
Motor overload 
Drive unit overload 
Ground fault 
Input Phase Loss 
DC Fuse open (40 Hp and above) 
Memory error 
KEYPAD communication error 
CPU error 
Option card error. detected by the control card 
Option card error. detected by the option card 
Operations procedure error. 
Output wiring error - impedance unbalance 
RS485 communications error 
Trip history- passed four events !Trip and Warning) 



Protection Item 
Overload 
Overvoltage 

Incoming Surge 
Undervoltage 

Overheating 
Short Circuit 
Ground Fault 

Motor Overload 

DB Resistor Overheating 

Motor Overheating 
Phase Loss 

Signal Loss 
Auto-reset 

Terminal Functions Item 
Main Circuit 
Power Input L 1IR, LZ/S, L3/T 
Drive Output U,V.W 
DC Reactor Pl. P(+) 

Braking Unit P(+), N(-) 
Ext. Braking Resistor Unit P(+). DB 
Ground G 
Aux. Control Power RO, TO 

Analog Inputs Item 
Potentiometer Power 13 
Voltage Input 12 

Common 11 
Current Input Cl 

Analog Input 1 V2 

AF-300 G11"Specifications 

Description 
Detection of electronic thermal overload relay 
Detection of DC link circuit overvoltage (230V series- 400V, 460V series
BOOV 
Drive protection from surge voltage input (Max 1.2 x 50 usee 710/ peak) 
Detection of DC link circuit undervoltage (230V series- 200V, 460V series-
400V 
Drive overheating protection by temperature detection 
Short circuit protection for drive output circuit 
Ground fault protection for drive output circuit- 3 phase circuit detection 
method 
Zero phase current detection method- 40 Hp and above 
Electronic thermal overload relay can be selected for general purpose motor or 
dedicated drive motor 
Calculation of thermal time constant can be preset 
2nd motor electronic thermal overload relay 
Internal electronic thermal overload relay- up to 10 Hp 
Overheating detection thermal overload relay installed in braking resistor unit-
15 Hp and above (option) 
Overheating detection PTC thermistor can be connected to terminals 13-Cl-11 
Drive protection for line side phase loss 
Drive protection for motor side phase loss during tuning 
Detection of output impedance unbalance during tuning 
Detection of loss of Cl current signal 
Auto reset times and reset interval can be preset 
Description 

Connect a three phase power source 
Connect to a three phase induction motor 
Connect the DC reactor for power factor correcting or harmonic current 
reduction Shipped in same carton with drive 
Connect the braking unit - optional for 15 Hp and above 
Connect the external braking resistor- 230V/460V series up to 10 Hp 
Ground terminal for drive chassis (housing) 
Connect the same AC power source used for Power Input as backup for control 
circuit power supply - 2 Hp and above 
Description 
+ 1 OV DC power supply, maximum allowable output current 1 Oma 
0-1 OV I 0-100%, 22K ohm input impedance 
0-5V I 0-100% can be selected by signal gain setting 
Inverse mode operation by polarity 
Reversible operation can be selected by function code 
Frequency command, torque control, Tach feedback, or PID control 
Common for analog signal 
4-20ma I 0-100 % (input impedance 250 ohm) 
Inverse mode operation 
Frequency command, PID feedback 
0 ·+I· 1 OV I 0 ·+I- 100% (input impedance 22K ohm) 
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AF-300 G11'"Specifications 

Dig ita/Inputs Item 
Forward Operation FWD 
Reverse Operation REV 
Digital Input 1 X1 

X2 
X3 
X4 
X5 
X6 
X7 
XB 
X9 
HLD 

Coast Stop BX 
Trip Command THR 
Alarm Reset RST 
Multistep Frequency SS1 I SS2 

SS4 

SSB 

ACC/DEC Time Select RTl 
RT2 

JOG JOG 
2nd Frequency Select HZ2/HZ1 
2nd Motor Select M2/M1 
DC Brake Command DCBRK 
2nd Torque Limiter TL2/TL 1 
Line/drive Switching SW50 I SW60 

UP Command UP 
DOWN Command DOWN 
Write Enable WE-KP 
PID Control Cancel HZ/PID 
Inverse Mode Changeover IVS 
Interlock Signal (52-2) IL 
TRO Control Cancel HZ/TRO 
Link Enable (RS485) LE 
Universal Digital Input U-01 
Sync/Tach Enable PG/HZ 
Zero Speed Command ZERO 
Timed Alarm Command STP 
Pre-exciting Command EXITE 

RS4851/0 Terminal DXA, DXB,SD 

PLC Terminal PLC 

Common CM 
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Description 
ON - Motor runs in the forward direction, OFF- Motor decelerates and stops 
ON- Motor runs in the reverse direction, OFF- Motor decelerates and stops 
Functions selected via function codes- Sink type terminal specification 
default with source type hardware selectable 
ON state - maximum input voltage 2V. maximum source current 5ma 
OFF state- maximum voltage 27V. maximum leakage current 0.5ma 
Selectable from the following 

ON- the drive latches the FWD or REV signal. OFF- the drive releases the 
latch 
ON- motor will coast to a stop. no alarm signal will be issued 
OFF- OH2 trip is issued and latched, motor will coast to a stop 
ON- Momentary on for> 0.1 sec will reset faults 
4 different frequencies can be selected by ON/OFF pattern on terminals SS1 
and SS2 
8 different frequencies can be selected by ON/OFF pattern on terminals SS 1. 
SS2 and SS4 
16 different frequencies can be selected by ON/OFF pattern on terminals SS1, 
SSZ SS4 and SSB 
Second ACC/DEC time can be selected by terminal RT1 
4 different ACC/DEC times can be selected by ON/OFF pattern on terminals 
RT1 and RT2 
ON- JOG frequency is activated 
ON -drive will stop and the 2nd frequency command becomes effective 
ON -drive will stop and Motor 1 values are changed to Motor 2 values 
ON - DC injection braking is active during deceleration 
ON -Torgue Limiter 2 is active 
ON - Motor is changed from drive operation to line operation (Main circuit 
signal output via Y1-Y5) 
ON -drive output frequency increases (change rate determined by ACC time) 
ON -drive output frequency decreases (change rate determined by DEC time) 
ON -data can be changed by KEYPAD operation 
ON - PID control is canceled 
ON- Operation mode is toggled from Normal to Inverse or Inverse to Normal 
Connection for auxiliary contact 52-2 
ON -Torque control is canceled 
ON - Bus link or RS485 link is active 
ON - Enables input from RS485 or LAN option 
ON- Synchronize operation or Tach feedback operation is active 
ON - Enables stall torque function 
OFF -The drive decelerates and stops 
ON - The motor eneters into a pre-exciting state during flux vector control 
Connections for RS485 serial port communications Modbus RTU standard 
rotocol 

Connection for PLC power supply that avoids drive current loops on Sink type 
inputs when PLC power supply is oH. 
Common for digital inputs 



Analog Outputs 
Analog Monitor 

Universal Analog Output 
Pulse Rate Monitor 

Transistor Outputs 
Power Supply 
Transistor Output 1 
Transistor Output 2 
Transistor Output 3 
Transistor Output 4 

Drive Running 
Frequency Equivalence 

Frequency Level Detection 
Undervoltage Detection 
Torque Polarity 
Torque Limiting 
Auto-restarting 
KEYPAD Operation Mode 
Drive Stopping 
Overload Early Warning 
(Selectable) 
Line/drive Changeover 

Motor Z I Motor 1 

Auxiliary Terminal 
Times UP 
Cycle Complete 
Stage 1 Indicator 
Alarm 1 Indicator 
Fan Control 
Auto-resetting 
Universal Digital Output 
Overheating Early Warning 
Synchronization Complete 
Loss of Cl Current Input 
Si nal 

Common 

Item 
FMA/ 11 

FMP /CM 

Item 
P24 
Y1 
Y2 
Y3 
Y4 
RUN 
FAR 

FDT 
LV 
8/D 
TL2/TL 1 
IPF 
TP 
STOP 
OL 

SW8B 
SW52-2 
SW52-1 
SWMZ 

AX 
TU 
TO 
STG-1 I STG-2, STG-3 
AL-1 I AL-2 I AL -4 
FAN 
1-TRY 
U-DO 
OH 
SY 
Cl-OFF 

CM 

AF-300 Gtf'Specifications 

Description 
Output DC voltage is proportional to selected function's value Functions are 
selected by FC31 
Slip frequency (0- max frequency) 
Output frequency (0 - max frequency) 
Output current (0- 200 %) 
Output voltage (0- 200 %) 
Output torque (0- 200 %) 
Load factor (0 - 200 %) 
Input power (0- 200 %) 
PID feedback value (0- 100 %) 
Tach feedback value (0- max speed) 
Analog output pass through for process control 
Pulse rate is proportional to selected function's value. maximum output 
current: 2ma 
The average value of the pulse train is proportional to the selected function's 
value. output functions same as for FMA 
Description 
DC power supply- t24V. 100ma 
ON state maximum output voltage 2V, sink current 50ma 
OFF state maximum allowable voltage 27V, leakage current 0.1 ma 
Select from the following 

ON -output frequency is larger than starting frequency 
ON - difference between output frequency and setting frequency is smaller 
than FAR hysteresis width 
ON -output frequency is larger than preset detection level 
ON -drive undervoltage stops and operation command is ON 
ON -drive is in braking mode 
ON -drive is in torque limiting mode 
ON -drive auto restarting mode active or restart waiting mode is active 
ON -drive is in KEYPAD operation mode 
ON - drive is in stopping mode or DC braking mode 
ON -electronic thermal calculated value is larger than preset protection level 
ON -output current is larger than preset detection level 
Outputs signal 88 for line/drive changeover 
Outputs signal 52-2 for line/drive changeover 
Outputs signal 52-1 for line/drive changeover 
Outputs motor changeover control switch for switching between motor 1 and 
motor 2 
ON - drive is running 
Outputs a 1 OOms ON pulse for time up for pattern operation 
Outputs a 1 OOms ON pulse for cycle complete for pattern operation 
Pattern operation stage indicator (binary encoded) 
Trip alarm number (binary encoded) 
Outputs the drive fan control signal for 40 Hp and larger drives 
ON - auto resetting mode or reset waiting mode active 
ON - Enables output from RS485 or LAN option 
ON - heatsink temperature is larger than preset detection level 
Synchronization signal for synchronize operation option 
ON -When Cl current input is smaller than 2mA 

Common terminal for transistor output signals 

7 
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AF-300 G11"'Specifications 

Relay Output Item 
Alarm Relay Output 30A.30B.30C 

Programmable Relay Output Y5A. Y5C 
Options Item 

LAN 
LAN 
LAN 
LAN 
LAN 
LAN 

Tachometer 
KEYPAD Extension Cable 

Input/Output Specifications 

Three-phase 230V series 
T~ des.gnation 
6KG1123 ---XI AI (NEMA Type!) 
6KG1123 --- X2A1 (NEMA Type12) 

Description 
Activates when a protective function is activated. programmable with the 
default state function code settable 
Selectable the same as Yl-Y4 
Description 
GENIUS 
Profibus DP 
N2- Metasys 
lnterbus-S 
Modbus Plus 
DeviceNet 

Adaptor for RJ45 cable. up to 1 00' 

6KG1123 X4A1 (NEMA Type4) F25 f50 001 = 003 005 007 010 015 020 025 030 040 050 000 C/75 100 ---
6KG1123 --- X8A1 (Open. Type 12 Healsink) 
6KG1123 --- X9A1 (Open) 

NomNI VJIN system ppfted motor HP II< 1,2 I 2 3 5 7 5 10 15 20 25 :xl •o 50 ro 75 100 

"""'"' Ral<•l """"""''I) kVA 0~ II 1.9 31 43 67 9.9 13 18 23 29 3< <5 57 II 85 112 
•atr'9S Raled Volaga "2) v 3-~. 20CN /50Hz 'lfJN 22tH .T.»> IOCt-tz 

Raled O....ent "31 A I 5 JO 50 8.0 11 17 25 33 46 59 74 " 115 1<5 180 215 283 
O...bOdCaoa- ISO.. rJratOOCI..I'TEI""''brln'Wl.~ otrafeCIC\..I'TE!I"IIbO~ 1.50'1. Qlrat90CUTanl b lmrt 

1~ ct rated ClJT~ b' 0 5s 
1=13red Fr8Q..J£fiCy Hz 50 OOH2 

"""' F'tlases. vonage. FreQuen:y 3 pnase_ :?CO to 2XN 50'f£lHz 3-~ase. xo Kl 'l2fN ,~ 200 to 'l'J:N I6CHl 
ratr"~QS · no to 2-:cv t5CHz .,, 

IIC1tagat lr9Q..JEif'Cy \1'319110r1S VOltage +IC!o-15"" (VOifageLrbalaf'Ce"51 2%011ess l FreQ...Et"Cy +5to 5' 
Mcma·1tat'{ ·J()IIage OCI Whf;ro tr-e "CUI vortage IS 165V 01 mete. the JM:Yl€1 C<r1 De coer at eo OO"'In.o.Giy 

"""""""''6) WhEr'llt"ei"'PJI VOltage ar(()S b9ll:::1wr 165V lr(f'n rated YOI!age lt'e l"'\oo91et can be OOEr"aled to" 1 5ms f'Mthrl85% bad Of I"'(J'TW\ai aoo11e0 rTOters) 

The~ rec:ovEJ)· methJd IS sel&::taOie 

11 Dove OU1put capacity !kVAJ at 230V 
21 CI.Jtput vo~age is proportionallo the power supply and Ga'l't exceed the power supply v~age 
3) Ctmlnt deraling may be required in case of klw 1mpedence load such as high frequercy motor. 

41 220 to 230 V/50 Hz- Order Individually 
51 Reference to the IEC 6t8()(}3 (5.2.31 
6)1rput power: 85% 

'J'tv'M-phase 460V series 

~ ... -6KGI1 .. J X1A1 (NEMA Type1) 

6KG114J= = = X2A1 (NEMA Type12) 
6KG1 143 ___ X4A1 (NEMA Type 4) 
6KG1143 X8A1 (Open, Type 12 Healsmk) 
6KG11o43===X9A1 (Open) 

-·- """"'' ""-· v~. Fr-....ncy 

v tlr -..co:n. 

"' 19 29 •J 

V ) l8CN ¥XN 415V 150Hz 
A 1..5 25 37 55 

150'11. olrMIIdc...,.,.bl,...,, 
200'11. rJ••edc....,.,.lor05s 

""·""" 

" >0 ,, 
>0 19 

'Nrwtnhlf\?UI~•JirN Oln"'' •. n-.,_,.ca'lbe~edCIOf'ln.D..IIII 

"' " "' "" 00 " 100 115 ,, 
"' 59 " .. ,. 

'"' 
"' 00 ,, .. ,, ISO "' I'~ d•al-.::losoWII:IoriiTW'I, 

Ill()'% clrai-.:1CU1enl:lor0~ 

13 a:t-. 38010 "(N .~ . 3BO to 4&JV .-1Dir 
'J80¥','!:(JH: and 380 lo •ISVJ9:1-tz' '41 

.....,..,lhlrcu~ct~belo¥w-JifN ttom,..t..a.ve .... ,.....,.at'lt.>eQPII"aaedtor 15rre ,.,_ttw~l!l5' k»ddncJTW"'IIIapoilldrnotorsJ 
l'hiiFT'OOG'I~rnlltUI .. .-ct.bll> 

1) Drive output capacity lkVAJ at 460V 
2) CI.Jtput voltage is proportional to the power supply and Ga'l't exoeed the power St.Wiy vcltage. 
3) Ctnent derating may be required in case of low impedence load such as hi<;;l frequercy motor. 
4) Change the tap of aux.iialy transformer 
38Q150 Hz: Olange over CN UX comector from U1 pa1 to U2 part (reference to the instruction manual) 

Input Voltage 

400 to 440V/50 Hz. 440 to 40CN/OO Hz 

3BOVI50 Hz (398V or smaler) 

380 to 415V/60 Hz (430V or smaller) 

5) Reference to the IEC 6t8()(}3 (5.2.3) 

6J lrpuf power 85% 

CN UX connector 

U4 (factory settfig) 

U2 

ISO "" 2SO :m 
107 20> '" :m 

210 '" "" 37r 

""' -J.X) 

... "" 

125 

125 
137 

3<6 

'"" 



AF-300 G1 f'Specifications 

Dimensions .25- 30 Hp 

Fig. 1 Fig. 2 

I 

0.6till.5L 6 

156/3951 061(155} 
l_ J.o"n R71o":m 

W1remlet 
~I knocX out 

{~, ,--- hole 

l!fllll 
Type 0 01 02 03 04 

1~.tnlf' 
5.12 1.44 3.15 3.70 2.81 
(130) (365) (80) (94) (71.5) 

IHP 5.71 2 03 3 74 429 341 
(145) (51 5) (95) (109) (86.5) 

2 to 5 Hp 

Fig. 4 

7to 10 Hp 15 to 30 Hp 
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AF-300 G11'~Specifications 

Dimensions NEMA 1 

2JOV SERIES NEMA 1 

HP WI W2 W3 
40 HP 9.4 12.8 -

(240) (3261 
50 HP 10.8 14.2 

(275) (361) 
60 HP 

75 HP 

100 HP 16.9 20.01 
(430) (510) 

125HP 22.8 26 11.4 
(5801 (6601 (2901 

460V SERIES NEMA 1 

HP W1 W2 W3 
40 HP 9.4 12.8 -

(240) (326) 
50 HP 10.8 14.2 

(275) (361) 
60 HP 

75 HP 

100HP 

125 HP 16.9 20.0 
150 HP (4301 (510) 
200 HP 
250 HP 
300 HP 22.8 26 11.4 
350 HP (580) (660) (290) 
400 HP 
450 HP 

W4 
13.5 
(342) 
14.9 
(377) 

~ 
(533) 
26.9 
(683) 

W4 
13.5 

~ 
14.9 
(377) 

21 
(533) 

26.9 
(683) 

W4 

..... ·-1' 

HI 
20.9 
(530) 
23.4 
(595) 
28.3 
(720) 

----n5 
(850) 

H1 
20.9 
(530) 

25.8 
(655) 

28.3 
(7201 

28 
(710) 

38 
(970) 

DIMENSIONS inches (mm) 
H2 H3 H6 H7 
19.7 20.2 0.4 7.1 
(500) (512) (9) (180) 
22.2 22.7 79'-
(565) (577) (200) 
27.2 27.6 
(690) (7021 

27 27.4 0.5 11.1 
(685) (6951 (13) ~ 
32.1 32.5 15.1 
(8151 (825) (3831 

DIMENSIONS inches (mml 
H2 H3 H6 H7 
19.7 20.2 0.4 7.1 
(500) (512) (9) (180) 

24.6 25.1 
(6251 (6371 

27.2 27.6 ----ys 
(6901 (7021 (2001 
26.6 27 0.5 8.2 
(675) (6851 (13) (2081 

37 37 ~ 
(9351 (9451 (3331 

15.1 
(383) 

Mtg. Wt 
H9 HIO 0 02 03 04 Bolts lb (kg) 
3 29.7 10 0.2 5.7 4.1 M8 70 

(75) (755) (255) (41 (145) (105) (32) 
33.1 10.6 86 
(840) (270) (39) 

38 106 
(965) (48) 

110 
(50) 

3.3 41.3 11.2 3.6 M12 172 
(83) (10501 (285) (91) (78) 

50.4 14.2 8.7 65 282 
(1280) (3601 (2201 (166) (128) 

Mtg. Wt 
H9 H10 D 02 D3 D4 Bolts lb (kg) 
3 29.7 10 0.2 5.7 4.1 M8 70 

(75) (755) ....!®- (4) (145) (105) (32) 
10.6 82 
(270) (371 

34.6 95 
(8801 (43) 

97 
(441 

38 115 
(9651 (52) 

3.3 12T 6.9 4.7 M12 174 
(83) (315) (175) (121) (791 

53.1 14.2 9 7 245 
(1350) (3601 (2201 (166) (111) 

55.1 337 
(1400) (153) 



Dimensions Open Type 

[230V SERIES] 
HP 

230V w 
40 HP 13.4 

(340) 
50 HP 14.8 

(375) 
60 HP 

75 HP 

100 HP 20.9 
(530) 

125 HP 26.8 
(680) 

[460V SERIES] 
HP 

460V w 
40 HP 13.4 

(340) 
50 HP 14.8 

(375) 
60 HP 

75HP 

100HP 

125 HP 20.9 
150 HP (530) 

200 HP 
250 HP 
300 HP 26.8 
350 HP (680) 
400 HP 
450 HP 

Surface Mount 

~ 
~ 

W1 W2 
9.4 12.8 

(240) (326) 
10.8 14.2 
(275) (361) 

16.9 20.1 
(430) (510) 
22.8 26 
(580) (660) 

W1 W2 
9.4 12.8 

(240) (326) 
10.8 14.2 
(275) (361) 

16.9 20.1 
(430) (510) 

22.8 26 
(580) (6601 

W3 H H1 
21.7 20.9 
(550) (530) 
24.2 23.4 
(615) (595) 
29.1 28.3 
(740) (720) 

29.5 
(750) 
34.6 33.5 
(880) (850) 

W3 H H1 
21.7 20.9 
(550) (530) 

26.6 25.8 
(675) (655) 

29.1 28.3 
(740) (720) 

28 
(710) 

39.4 38.2 
(1000) (970) 

11.4 
(2901 

DIMENSION Inch (mm) 
H2 H3 H4 

19.7 20.2 0.5 
(500) (512) (12) 
22.2 22.7 
(565) (577) 
27.2 27.6 
(690) (702) 

27 27.4 0.6 
(6851 (695) (16) 
32.1 32.5 
(815) (825) 

DIMENSION Inch (mm) 
H2 H3 H4 

19.7 20.2 0.5 
(500) (512) (12) 

24.6 25.1 
(625) (637) 

27.2 27.6 
(690) (702) 
26.6 27 0.6 
(675) (682) (16) 
36.8 37.2 
(935) (945) 

AF-300 G 1 f' Specifications 

Through Panel Mount 

w 2or3 0C 

W1 v 
~ v lO v 

J: J: 

.. ·--_, 
T 

I N ~ 

J: J: J: 

(i 

H5 H6 D 01 
1 0.4 10 5.7 

(25) (9) ~ (1451 
10.6 

(2701 

1.3 0.5 11.2 
(33) (13) (285) 

14.2 8.7 
(360) (220) 

H5 H6 D 01 
1 0.4 10 5.7 

(25) (9) (255) 
r--w.6 

(145) 

(270) 

1.3 0.5 12.4 6.9 
(33) (13) (315) (175) 

14.2 8.7 
(360) (220) 

nm_ 
I J 2 

02 c 
0.2 0.4 
(4) (10) 

0.6 

~ 

02 c 
0.2 0.4 
(4) (10) 

0.6 
(15) 

Mtg. Weight 
Bohs lb (kg) 
M8 64 

(29) 
79 

(36) 
97 

(44) 
101 
(46) 

M12 154 
(70) 
253 

(115) 

Mtg. Weight 
Bolts lb (kg) 
M8 64 

(29) 
75 

(34) 

86 
(39) 
88 

(40) 
106 
(48) 

M12 154 
(701 
220 

(100) 
308 

(140) 

11 
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AF-300 G1f''Specifications 

Plug-in Terminal Strip Assignments 

Classification 

Analog input 

Tenninal 
Symbol 

13 

12 

V2 

C1 

11 

Terminal Name 

Potentiometer power supply 

Voltage input 

Voltage input 
supplied from an external circuit. 

Current input 

Analog input common 

Function 

Used for + 1 OV DC power supply for frequency setting POT 
(resistance of 1 to Sk Ohm) 

(i) Frequency is set according to the analog input voltage 
supplied from an external circuit. 

- Oto+10VDCIOto100% 
- Reversible operation using positive and negative signals: 
0 to +1- 10V DC I 0 to 100% 
- Reverse operation: + 10 to OV DC I 0 to 100% 

@ The feedback signal for PID control is input. 
® The analog input value from the external circuit is used 
for torque control 
• Input resistance: 22 k Ohm 

·· Frequency is set according to the analog input voltage 

- 0 to+ 10V DCIO to 100% 
- Reverse operation: + 1 0 to OV DCIO to 1 00% 

• Use only one terminal- V2 or C1 alternatively. 
• Input resistance: 22 k Ohm 

Ci> Frequency is set according to the analog input current supplied 
from an external circuit. 

- 4 to 20mA DC I 0 to 100% 
- Reverse operation: 20 to 4rnA DC I 0 to 100% 

® The feedback signal for PID control is input. 
® PTC thennistor input 

13 @----'£i'--~'T_....C __ 

~~Q 
Cl o~-Y._

11

------------~~~J-v 

V2 ° 

11 0 

• Use only one terminal - V2 or C 1 alternatively 
• Input resistance: 250 Ohm 

Common tenninal for analog input signals 



Digital input 

Analog output 

Pulse output 

FWD 

REV 

X1 

X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 

P24 
PLC 

CM 

FMA 

(11: common 
terminaQ 

FMP 
(CM: Common 
terminal) 

Forward operation I 
Stop command 

Reverse operation I 
Stop command 

Digital input 1 

Digital input 2 
Digital input 3 
Digital input 4 
Digital input 5 
Digital input 6 
Diqital input 7 
Digital input 8 
Digital input 9 

Control Unit power Supply 
PLC signal power 

Digital input common 

Analog monitor 

Frequency monitor 
(pulse waveform output) 

AF-300 G11"'Specifications 

Used for forward operation (when FWD-CM is on) or 
deceleration and stop (when FWD-CM is off) 

Used for reverse operation (when REV-CM is on) or 
deceleration and stop (when REV-CM is off) 

The coast-to-stop command, external alarm, alarm reset, multi
step frequency selection, and other functions (from an external 
circuit) can be assigned to terminals X1 to X9. For details. see 
'Setting the Terminal Functions E01 to E09' in Section 5.2 
Function Explanation in the Instruction Manual. 
<Specifications of digital input circuit> 

Item min. typ. max. 

Operating voltage ON OV 2V 

OFF 22V 24V 27V 

Operating current ON 3.2mA 4.5mA 

Allowable leakage current OFF 0.5mA 

G:!~vl 

'1 rJ 
PLC (1)------f;;.t-L.~ 

' 71 r. l'I<Q ! ~ ' 
FWD. REV~ 1-:J -
X1-X9 

+24VDC power supply for control input. Maximum output current = 1 OOmA 
Used to connect power supply for PLC output signals; rated 
voltage= 24 VDC (22 to 27) at sink logic operation. 

Common terminal for digital input signals and P24 

Outputs monitor signal using analog DC voltage 0 to+ 10V DC. 
The signal indicates one of the following: 

- Output frequency (before slip compensation) 
- Load factor 
- Output frequency (after slip compensation) 
- Power consumption 
- Output current 
- PID feedback value 
- Output voltage 
- PG feedback value 
- Output torque 
- DC link circuit voHage 
• Connectable impedance: min. 5kW 

Outputs a monitor signal using the pulse waveform. 
This signal has the same function as the FMA signal. 

13 



AF-300 G11'"Specifications 

ransistor Y1 Transistor output 1 

Y2 Transistor output 2 
Y3 Transistor output 3 
Y4 Transistor output 4 

CME Transistor output common 

Relay output 30A,30B.30C Alarm outputs for any fault. 

Y5A.Y5C Multi-purpose signal 
relay outputs 

Communic- OX+ .OX- RTU communication 
ation 

so Communication cable 
shield connection terminal 

GET-AF-300 G11 tech 

A running signal. frequency equivalence signal, overload early 
warning output signal, and other signals from the drive are output 
(as transistor output) to arbitrary ports. For details, see 'Setting the 
Terminal Functions E20 to E23' in Section 5.2 Function Explanation In 
the Instruction Manual. 
• <Specifications of transistor output circuit> 

Item min. typ. max. 
Operating voltage ON - 1V 2V 

OFF - 24V 27V 
Maximum load current ON - - 50mA 
Leakage current OFF - - 0.1 mA 

0 
Y1-Y4 o c 2s-3ov' r!Jo 

CIIE 0 

Common terminal for transistor output signals. This terminal is 
isolated from terminals (CM) and 111]. 
If the drive is stopped by an alarm (protective function), the alarm 
signal is output from the relay contact output terminal (1 SPD1). 
Contact rating: 250 VAC, 0.3A.cos0 = 0.3, 48 VDC, 0.5A for CE Marking 
An excitation mode (excitation at alarm occurrence or at normal 
operation) can be selected. 

These signals can be output similar to the Yt to Y4 signals above. 
The contact rating for any fault is the same as that of the alarm 
output above. 

Input I output signal terminals for RTU communication input I output 
Up to 31 inverters can be connected using the daisy chain method. 

Terminal tor connecting the cable shield. The terminal is electrically 
floating.-

GE Industrial Systems 

1501 Roanoke Boulevard, Suite 435 
Salem, VA 24153 
1-800-543-6196 
Internet Address: http//www.ge.com 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Chart Recorder 



DR4500A Truline® 
Circular Chart Recorder 

Function 

Honeywell 
44-45-03-14 

8/02 
Page 1 of 12 

Specification 

20889 

Honeywell's Truline recorder is a one 
to four-channel, microprocessor
based, circular chart recorder. Its 
"one-pen" stylus printhead produces 
up to four analog traces and prints 
alphanumeric chart data on a blank 
heat-sensitive chart. All four traces 
share the same time line reference 
which the Truline prints. This 
eliminates the error caused by pen 
alignment offsets in conventional pen 
designs. Since the Truline prints the 
chart and generates the analog traces 
at the same time, there is no error due 
to variations in chart size caused by 
changes in temperature and humidity. 
With microprocessor electronics and 
single printhead, the Truline recorder 
is easily configured by users to meet a 
variety of application requirements -
from metals to food processing. 
Models with up to four input channels 
accept inputs from any one of a 
variety of sensors or transmitters 
within the configurable range limits. 

Figure1 - Truline recorder provides printed chart data and continuous 
digital indication of process variable value. 

Also, models are available with one or 
two independent digital controllers to 
generate controlled output signals 
which will operate valves, dampers, 
heating elements, etc. for process 
control. 

Features 
• User Configurable - means that 
users, using English language 
prompts, can set and/or alter 
operating parameters to fit their 
requirements, including type of input, 
without recalibration. 
• Operator Interface - includes 
clear, brilliant alphanumeric displays; 
indicators; deviation bargraph; and 
keypad for visual and tactile 
interaction. 
• All-Purpose Chart -blank chart 
eliminates the need for ordering and 
stocking several types of charts. And, 
users can design the chart to match 
specific applications. 

• Four Channels - up to four 
channels that monitor process 
variables from a variety of sensors 
reduce panel space requirements. 

Features, continued 

• "One-pen" Printer- prints 
configurable alphanumeric chart data 
including time and trend lines. This 
automatically compensates for chart 
width variations caused by changes in 
the ambient relative humidity. 
• Control Output- up to two 
versatile PID digital controllers let 
users configure the exact control 
action needed for their process. 
• Time/Date- real-time, clock, dates, 
time of printing (hour, minutes, date 
and year) and any operator changes 
in real time guard against 
unauthorized chart advancement. 
There is a 10-year life battery backup. 
• Accutune 1/TM -This standard 
feature provides a new, truly plug and 
play tuning algorithm, which will, at the 
touch of a button or through a digital 
input, accurately identify and tune any 
process including those with deadtime 
and integrating processes. This 
speeds up and simplifies start-up plus 
allows re-tuning at any setpoint. 

Features, continued 

• Fuzzy Logic - This standard 
feature uses fuzzy logic to suppress 
process variable overshoot due to SP 
changes or externally induced 
process disturbances. It operates 
independently from Accutunelln.t 
tuning. It does not change the PID 
constants, but temporarily modifies 
the internal controller response to 
suppress overshoot. This allows more 
aggressive tuning to co-exist with 
smooth PV response. It can be 
enabled or disabled depending on the 
application or the control criteria. 
• Setpolnt Ramp - a single set point 
ramp is user programmable and is 
easily repeated and activated through 
the Run/Hold key. 
• Setpolnt Rate - lets you define a 
ramp rate applied to any local setpoint 
change. A separate upscale or 
downscale rate is configurable. 

Industrial Measurement and Control, 1100 Virginia Drive, Ft. Washington, PA 19034 
Printed in U.S.A.© Copyright 2002-Honeywell 



44-45-03-14 
Page 2 

Features, continued 

Set Point Ramp/Soak 
Programming - Lets users program 
and store 18 ramp and 18 soak 
segments. Run or Hold of program is 
keyboard or remote switch selectable. 
Each Control Loop can run one of the 
6 profiles using any number of 
consecutive segments of the program. 
You can select a recovery mode for 
power-up. 

• Event Messages - up to six event 
messages can be printed on 
designated areas of the chart and can 
be triggered by a specific selectable 
event. 

External Interface 
Selections 

• Auxiliary Output- there is also a 
4 to 20 mA current output available. It 
can be used to retransmit a process 
variable. 
In addition, the 4-20 outputs on the 
control board can be used as an 
auxiliary output if not used for control. 

• Modbus Til Communications -
option allows you to network your 
recorders to take advantage of overall 
monitoring of the system using an 
1S485 network. 

• Six Alarms - up to six integral 
"soft" alarms are easily set by users to 
announce selected, out-of-limit 
conditions. 
·Timer- This optional feature 
provides a configurable time period of 
0 to 99 hours, 59 minutes or units of 
minutes and seconds. It can be 
started via the keyboard, alarm 2, or 
by a digital input. The Umer output is 
Alarm 1 that energizes at the end of 
the Timer Period. Alarm 1 can be 
automatically reset. The Timer Period 
can be changed between each batch. 
Status is shown on the lower display. • 
Digital Input- Allows users to 
initiate from a remote location through 
two dry contact closures, selected 
recorder functions, such as automatic 
to manual control mode, direct to 
reverse controller action, or initiate 
autotune. 

Options* 
• CE Mark- Conformity with 
73/23/EEC, Low Voltage Directive and 
89/336/EEC EMC Directive. 

• Chart Illumination - Lights the 
hart area to improve readability in 

•ower light areas. 

ALM~ A _
1
, -~~--
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:~~~ CHRTSP D IIOD&! 

20951 

Figure 2 - Operator interface includes displays and keypad for 
comprehensive interaction with the recorder and the process. 

Options*, continued 

• Two Totalizers- one or two 
totalizers are available. Eight digit 
totals with multiplier on digital display. 
Fourteen digits totalization print out on 
chart; a grand total can be printed. 

• Math Functions 

Algorithms - pre-configured 
algorithms for easy implementation 
into other control loop with Ratio 
and Bias. 
Summer- will add three inputs with 
the result as the derived PV. 
Multiplier/Divider- uses three 
analog inputs to calculate a derived 
PV with or without square root. 
Multiplier- will multiply three inputs 
with the result as the derived PV 
with or without square root. 
Subtractor!Multipler- the difference 
between input 1 and input 2 is 
multiplied by input 3. 
Input High/Low Select - specifies 
the PV as the higher or lower of two 
inputs. 
Polynomial Curve Characteristics 
- A fifth order polynomial equation 
can be used on any one of the 
analog inputs. 

• Door Options- Choice of gray, 
black or blue doors with standard 
latch or optional lock. 
Optional UL and FM approved 
NEMA4X door available. 

• Approval Body Options - FM 
approval, CSA certification and UL 
Listing or a combination is available. 

• Customer ID Tag - (30 characters 
max.) 
*Restrictions apply - Not all of the 
options can be supplied together. 

User Configurable 
In the DR4500A Series recorder, 
microprocessor control replaces 
conventional electromechanical 
recording techniques. This means 
that its software now primarily 
determines the recorder's capabilities. 
Since Honeywell has preprogrammed 
a variety of functional capabilities into 
the recorder, a user only has to 
configure those functions that are 
specific for the given application. 

Operator Interface 
Two digital displays present the 
process variable (PV) value and by 
key selection, the controller set point; 
controller output; deviation from 
reference input; dry bulb temperature; 
totalization value; or engineering units 
as desired. The lower display can also 
be set to scroll or hold. 
In configuration mode, digital displays 
are pre-empted by English language 
prompts and values that you use to 
enter configuration data (type of input, 
chart speed, chart range, alarm 
settings, tuning constants, etc.) and 
then stored in nonvolatile memory for 
safe keeping in the event of a power 
failure. 
Indicators light to show alarm 
conditions, which channel PV is on 
display, use of remote set point, which 
output relay is on, selected 
temperature unit, and controller's 
mode of operation. A deviation 
bargraph lets operators tell at a 
glance if the process variable is at, 
above, or below the controller's set 
point. 
The keypad through which 
configuration data is entered also 
serves as an integral automatid 
manual station that provides 
bumpless transfer for controllers. 



Microprocessor 
Controlled Recording and 

Printing 
Both the chart and the printhead are 
driven by the stepper motors, which 
are controlled by the microprocessor. 
The microprocessor uses the 
configured chart range data as well as 
the input data to determine the proper 
printhead position. The stepper motor 
accurately positions the printhead 
drive. 
Since chart speed is configurable, 
users can easily alter the chart speed 
through the keypad. Gear changing or 
additional motors are no longer 
required. 
By using a "one-pen" printhead that is 
capable of printing alphanumeric 
characters, users can now set various 
"printed" chart data through 
configuration. This means that such 
chart data as range marking in 
engineering units; digital values for 
process variables, and trace 
identification are easily personalized 
for the application. 
This data, plus printed time lines and 
engineering units of scale eliminate 
the need to maintain an inventory of a 
variety of preprinted charts. 
The Truline recorder uses a dot fill 
technique from a microprocessor 
algorithm to produce a continuous 
analog trace of a process variable. 

Input Processing 
The input can be one of many 
standard low-level electrical signals. 
Since inputs are isolated, users can 
connect different types of input signals 
to multi-channel models in any 
combination. And, for models with 2 or 
more channels, a relative humidity 
(wet/dry bulb) actuation is available 
using 100 ohm platinum bulbs 
(Alpha (a)= 0.00385). 

The input type and range are user 
configurable. Ranges are easily 
expanded and compressed within. 
their span limitations to meet spec1fic 
measurement needs. Users can 
select upscale or downscale sensor 
break protection for many of the 
actuations. 
An integral 24 Vdc power supply, 
along with 4-20 mA input config
uration, allows direct operation with up 
to two transmitters without the need 
for any additional/external transmitter 
power supply. 
To totalize a variable, such as a flow 
signal, users select the applicable 
input and set the digital display scaling 
factor through configuration. This 
eliminates the need for additional 
integration hardware including a 
mechanical counter. The totalizer has 
an eight digit display and 14 digit 
printing on the chart. 
Also, there is the capability to reset 
the totalizer remotely with digital 
inputs and a low flow cutoff can be 
set, in percent of range, below which 
the applicable totalizer does not 
increment. Elapsed time can also be 
totalized. A grand total can be 
enabled to print the sum of all the 
totalizers. 

44-45-03-14 
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Digital Controller 
The DR4500A Series recorder 
controller (1 or 2 loops) includes an 
integral microprocessor-based, PID 
controller. A variety of output types, 
including a duplex variation for heat
cool applications, lets users select the 
output that is right for their final 
control element. 
Depending on the output type, users 
can configure the control action as 
On-Off, PID-A, PID-B, PD with 
Manual Reset or 3 Position Step 
control. 
As with the record functions, English 
language prompts quickly guide users 
through the entry of all the controller's 
configurable parameters. 

Diagnostics 
All DR4500A Series recorders include 
self-diagnostic systems that check 
critical operations and provide error 
messages to alert users about 
detected faults. 
Power-up self-diagnostics is a 
microprocessor controlled diagnostic 
program that runs tests on selected 
circuitry when the recorder is powered 
up. A "key" test allows a user to 
initiate, on demand, a self-diagnostic 
routine that checks the keypad and 
front panel displays. 

Construction 
The DR4500A Series recorder is 
housed in a molded case, which can 
be panel or surface, mounted. A glass 
or optional acrylic window, gasketed 
door protects internal components 
from harsh industrial environments 
while allowing easy access to the 
chart and operator interface. 
A UL and FM approved NEMA4X 
door is also available. 
Circuitry is partitioned on printed 
circuit boards for ease of service. 

Process Interface 
Power, input, and output wiring 
connect to terminations inside the 
case. Knockouts in the sides and 
bottom of the case accept conduit 
connections for convenient wire entry. 
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Specifications 
.>esign 

Digital Indication Accuracy 

Minimum Input Span 

Input Impedance 

Source Impedance 

Sampling Rate 

Input Filter 

Digital Displays 

Indicators 

Deviation Bargraph 

Controller Modes of Operation 

Transmitter Supply Voltage 

Performance 

1 digit 

Range is fully configurable with span limitation of the operating range selected 

4-20 mA de: 250 ohms 
0-10 Vdc: 200K ohms 
All others: 1 0 Megohms 

RTD: 100 ohms per lead maximum 

Each input sampled 3 times a second (1 or 2 inputs); 3 times in 2 seconds (3 or4 
inputs) 

Software: Single pole low pass section with selectable time constants (off to 120 
seconds) 

Vacuum fluorescent, alphanumeric. 
A six-digit display dedicated to the process variable. 
Alternate information displayed during configuration mode. 
An eight-digit display shows key selected operating parameters. Also provides 
guidance during configuration. 

Channel PV display (CHN 1, 2, 3, or 4) 
Alarm status (ALM 1, 2) 
Controller Output (OUT 1 or 2) 
Remote Set Point (RSP) 
Temperature unit (For C) or Engineering units 
Controller's mode (A or MAN) 

21 segment, color coded deviation bargraph: 
Green (large) = On Control 
Green (Small) = Deviation to ± 1 0% of PV 

Manual Operation 
Automatic with local set point 
Automatic with remote set point 

22 to 26 Vdc at input terminals (50 mAde at 24 Vdc) 

Number of Inputs One channel model: One input 
Two channel model: Two inputs 
Three channel model: Three inputs 
Four channel model: Four inputs 

Types of Input Range Reference Accuracy Temp. Stability :t 

Actuation 1 OF oc i °F :toe 
Degrees Error Per 1 

Degree ~T 

Thermocouples2 105 to 3300 41 to 1816 
B 105 to 150 41 to 66 42.00 23.00 2.00 

150 to 500 66 to 260 14.00 7.70 2.00 
500 to 1000 260 to 538 3.00 1.70 0.50 

1000 to 3300 538 to 1816 1.50 0.80 0.20 

E -454 to 1832 -270 to 1000 
-454 to -202 -270 to -130 18.00 10.00 0.70 
-202 to 1832 -130 to 1000 1.00 0.55 0.35 

E (low) -200 to 1100 -129 to 593 0.50 0.30 0.20 

J 0 to 1600 -18 to 871 0.40 0.22 0.06 

I (low) 20 to 770 -7 to 410 0.20 0.11 0.04 



Specifications, continued 
Types of Input Range 

Actuation 1 OF oc 

K -320 to 2500 -196 to 1371 
-320 to 0 -196 to -18 

0 to 2500 18 to 1371 

K (low) -20 to 1000 -29 to 538 

NNM (NI Nl Moly) 32 to 2500 0 to 1371 
32 to 500 0 to 260 

500 to 2500 260 to 1371 

NIC (Nicrosll Nisil) 0 to 2372 -18 to 1300 

R 0 to 3100 -18 to 1704 
0 to 500 -18 to 260 

500to 3100 260 to 1704 

s 0 to 3100 -18 to 1704 
0 to 500 -18 to 260 

500 to 3100 260 to 1704 

T -300 to 700 -184 to 371 

TJ!ow} -200 to 600 -129 to 316 
WSW26 0 to 4200 -18 to 2315 

0 to 600 -18 to 316 
600 to 3600 316 to 1982 

3600 to 4200 1982 to 2315 

WSW26 (low) 0 to 2240 -18 to 1227 
0 to 600 -18 to 316 

600 to 2240 316 to 1227 

Radiamatic (RH) 1400 to 3400 760 to 1871 

RTDs2 

Platinum 
100ohms -300 to 900 -184 to 482 
200 ohms (High)"* 32 to 752 0 to 400 
200 ohms (Low)"* 32 to 392 0 to 200 
500 ohms -300 to 900 -184 to 482 
Linear 
Milliamperes de 4 to 20 -
Millivolts de 0 to 10 -

10 to 50 -
Volts de 1 to 5 (can be -

calibrated 0 to 5) 
0 to 10 -

Relative Humidity 
Platinum Wet/Dry 
100 ohm Input -130 to 392 -90 to 200 
WeUDry Dry Bulb Range 
Bulb* Measured ~oRH OF 

%RH3 0 to <20 -103 to 212 
20 to 100 35 to 40 

>40 to 100 
100 to 212 

Reference Accuracy 

:t OF :t oc 

1.25 0.70 
0.60 0.35 

0.30 0.16 

0.75 0.40 
0.50 0.30 

1.0 0.55 

2.00 1.10 
1.00 0.55 

2.00 1.10 
1.00 0.55 

0.60 0.35 

0.40 0.22 

1.40 0.77 
1.30 0.70 
1.60 0.90 

1.10 0.60 
1.00 0.55 

1.00 0.55 

0.40 0.22 
0.30 0.16 
0.20 0.12 
0.20 0.11 

0.10% -
0.05% -
0.05% -
0.05% -

0.10% -

0.30 0.16 

Reference Accuracy 
oc :t OF :t oc 

-75 to 100 2%RH 
2 to 4 2%RH 

>4 to 38 1%RH 
38 to 100 1%RH 
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Temp. Stability :t 
Degrees Error Per 1 

Degree 6T 

0.18 
0.09 

0.05 

0.09 
0.07 

0.01 

0.25 
0.13 

0.23 
0.13 

0.07 

0.07 

0.17 
0.17 
0.29 

0.14 
0.10 

0.10 

0.05 
0.05 
0.05 
0.05 

0.004%/"F 
0.004%/"F 
0.004%/"F 
0.004%/"F 

0.004%/"F 

0.03 
Temp. Stability 
53 to 104"FI 
12 to 40"C 

0.11% RHI"F 
0.11% RHI"F 
0.06% RHI"F 
0.03% RHI"F 

1Not all Input Actuations are available on all models of the Truline Recorder. Consult Model Selection Guide for information. 
21ncludes reference junction calibration of± 0.01degrees using standard "ice bath" method of calibration. Factory calibration at reference 
± 1.2"F. Note that factory calibration may vary by as much as ± 1 0 microvolts or ± 0.3 ohms for RTDs which means recalibration may be 
required to achieve stated accuracy. 

3The RH calculation is inoperative when temperature goes below 32"F (O"C) or above 212"F (100"C). However, the dry bulb temperature will 
be monitored to -103"F (-75"C). Accuracy stated is for Truline Recorder only and does not include remaining system accuracies. 

"lEG Alpha (a) = 0.00385 ntru•c 
••only available with Model DR45AR 
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Specifications, continued 

Conflgurable Parameters: These parameters can be set through the keypad for Recorder DR45AT --Different 
parameters apply for DR45AR, DR45AW, DR45AH, and DR45AP Models. 
Group Parameters Setting Range or Selection Resolution 

INPUT 1 Decimal point location None, 1 (XXX.X) or 2 (XX.XX) -
one decimal place only for non-linear inputs 

Units °F, °C or engineering units 
Engineering Units A to Z, 0 to 9, +, -, \ . 
Actuation type See input types 

0.1 Transmitter characterization All non-linear input types, linear, square root 
High range value -999.0 to 9999 0.1 
low range value -999.0 to 9999 
low Flow Cutoff 0 to 100% of input range 0.1 
Input compensation -999.0 to 9999 1.0 
Filter 1 0 to 120 
Sensor break protection None, Up or Down(bumout) 
Emissivity .01 to 1.00 0.01 

INPUT2 SAME AS INPUT 1 
INPUT 3 SAME AS INPUT 1 
INPUT 4 SAME AS INPUT 1 
PEN 1 Pen 1 Disable or Enable 

Pen 1 input Input 1 ,2,3,or 4, Output 1, SP 1, Dgtl1, Dgt12, 
Output 2, SP 2, RH, PV1 

Chart 1 high range value -999.0 to 999 0.1 
Chart 1 low range value -999.0 to 999 0.1 
Major chart division 2 to 10 
Minor chart division 2 to 10 
Range 1 Tag Up to five characters 
Pen 1 On 0 to 100% of chart 1 
Pen 1 Off 0 to 100% of chart 1 

PEN 2 Same as PEN 1 
PEN 3 Same as PEN 1 
PEN 4 Same as PEN 1 
CHART Chart speed 8 hrs, 12 hrs, 24 hrs, 7 days, or selected hours per 

revolution 
Hours per revolution 6 to 744 hrs* (12 hrs. for Abrasion Resistant Pen) 
Time Div 8 to 24 
Minor Div 4or8 
Continue Yes or No (Chart rotation beyond 360 degrees) 
Chart Name Up to six characters 
Header Yes or No 
Rem Chart None, Extsw1, Extsw2, Alarm1 ,2, 3, 4, 5, or 6, 

Time 
Wake Minute 0 to 59 
Wake Hour 0 to 23 
Wake Day 0 to 31 
Wake Month 0 to 12 

* Below 8 hrs. chart speed and 24 hrs. chart speed with 
Abrasion Resistant Pen, printing may be degraded. 

TIME Minutes 1 to 59 
Hours 0 to23 
Day 1 to 31 
Month 1 to 12 
Year 4-digits 
Day Monday to Sunday 

TOTAl1 Totalized Value (Read only) (8 digits displayed, 14 digits printed on chart) 
Reset total Yes or No 
Total1 Input 1, 2, 3, 4, PV1. ETime 
Total engineering units Desired alphanumeric title 
Rate Second, Minute, Hour, Day or Million/Day 
Scaling factor 1, 10, 100, 1000, 10,000, 100,000 or 1E6 
Resettable No, local, EXTSW1, EXTSW2 



Specifications, continued 

Group Parameters 
TOTAL2 SAME AS TOTAL 1 
Controller 

Input Algorithm Input Algorithm 

K Coefficient 
PV High Limit 
PV Low Limit 
Ratio A 
Bias A 
Ratio B 
Bias B 
RatioC 
Bias C 
Polynomial Characterization 
Polynomial coefficient CO 
Polynomial coefficient 
C1, C2, C3, C4, and C5 

Control 1 (2) PID tuning sets 
Set point source 

Ratio (input 2) 
Bias 
SP tracking 
Power-up mode recall 
Power Out 
High and low SP limits 
Action 
High and low output limits 
Dropoff value 
Dead band 
Output Hyst 
Failsafe output value 
Remote Switching 

Man Key 
PB or Gain 
Reset units 
Control 1 Algorithm 
Output 1 Algorithm 

TUNING 1(2) Gain (or Prop Band) 
Rate Min (or RPM) 
Reset Min (or RPM) 
Man Rset 
Cyc Sec 

SPRAMP 1(2) SP Ramp (1 or 2) 
Time Min 
Final SP 
SPRate 
EU/HR UP 
EU/HR DN 
SP Program 
Recycles 
Soak Deviation 
Profile 
State 
Recovery 
Program End 

Setting Range or Selection 

Summer w/ratio-bias, multiplier with or without 
square root, multiplier/divider with or without square 
root, subtracter multiplier, or High/Low Select. 
00.000 to 1000 
-999 to 9999 
-999 to 9999 
-20 to +20 
-999 to 9999 
-20 to +20 
-999 to 9999 
-20 to +20 
-999 to 9999 
None, Input 1, Input 2, Input 3, Input 4 
-99.99 to 99.99 

-9.999 to 9 999 
1 or 2 (keyboard or automatic switchover) 
Local, Remote• (Control 1 only), 2 Local, or Control 
Loop 2 output 
-20.00 to 20.00 
-999 to 9999 
None or RSP (Control 1 only) 
Manual, Auto LSP, Auto RSP, AMSP, or AMLSP 
Last or Failsafe 
0 to 100% of span in engineering units 
Direct or reverse 
-5 to 105% of output 
-5 to 105% of output 
-5.0 to 25% 
0.0 to 5.0 
Within the output limits 
None, ToMan, ToLSP, To2SP, ToDir, RN/HLD, 
TUNE 
Disable or Enable 
Proportional band(%) or gain 
Repeats/minute or minutes/repeat 
PIDA, PIDB, PD + MR, ON-OFF, 3 Position Step 
Current, Position Prop, TimeD, Cur Tl, Tl Cur, Time 

0.1 to 1000 
0.00 to 10.00 
0.02 to 50.00 
-1 00 to 1 00% output 
1 to 120 sec. 
Disable or Enable 
0 to 255 
0 to 100% of Span 
Enable or Disable 
0 to 9999 
0 to 9999 
Disable or Enable 
0 to 99 
0.0 to 99.0 
1 to 6 
Disable or Hold 
Enable or Disable 
Last Setpoint or Failsafe 
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I Resolution 

I 

0.01 
1.0 

1.0 
1.0 
0.1 
0.1 
1.0 

1.0 

0.1 
0.01 
0.01 
1 
1 

• For Remote Setpoint Input #3 is automatically assigned as your RSP source for Control #1; Input #4 is assigned for Control #2. However, if 
the recorder has only 2 inputs, then the RSP will be on Input #2. 
• *Communications only 
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Specifications, continued 
-;ontroller (continued) 
Group Parameters 
SPPSEGS Profile Start Segment 

Profile End Segment 
Ramp Unit 
Synchronize Profiles 
Segment X Ramp 
Segment X Setpoint 
Segment X Time 

SPP EVENT SeQment X Event 
TIMER Timer 

Period 
Start 
Ldisplay 
Reset 
Increment 

OPTIONS Reject Frequency 
Relative Humidity 
Atm. Pressure 
Scroll 
Grand Totalizer 

Deviation 
Deviation Setpoint 

ALARMS SP Value 
(1, 2, 3, 4, 5, 6) SP Type 

Alarm Type 
Alarm Scaling Multiplier for 

Totalizer Alarm 
Alarm H_ysteresis 

AUXILIARY Aux Output 
OUTPUT 

4mA Val 
20mAVal 

MODBUS Communications State 
Communications Address 
Baud 
Transmit Delay 

ADJUST Trace Line 
PRINTING Grid Line 

Pen Type 

EVNT MSG Event 1 (2,3,4,5,6) 

MESSAGE 1 (2,3,4,5,6) 
POSITION 1 (2,3,4,5,6) 

LOCKOUT Password 
Lockout (software and/or 

hardware) 
ChanQe 

STATUS Version 
Failsafe 
RAM Test 
Configuration Test 
Calibration Test 
* Comm Test 
Fact CRC (Factory Set Input 

Constants) 
Battery test 

• Commumcat1ons only 

Setting Range or Selection Resolution 

Ramp 1 to Ramp 35 
Soak 2 to Soak 36 
Time or Rate 
Enable, Disable 
0.00 to 99:59 
within High/Low Range Limits 
0.00 to 99.59 
None, Alarm 1, 2, 3, 4, 5, or 6 
Enable/Disable 
0.00 to 99:59 
Run/Hold Key or Alarm 2 
Time Remaining or Elapsed Time 
Run/Hold key or Alarm 1 
Minute or Second 
60 or 50 Hz 
Yes or No 
590 to 800 
None, 1 sec, 2 sec, 3 sec 
Enable or Disable (Prints sum of all active totalizer 
at each major time line) 
None, SetPnt, Chan 1 
-999.0 to 9999 
-999 to 9999 
None, Input 1 (2, 3, 4), RH/PV, Dev, Output, Dev2, 
Out2, Event, Total 1, Total 2 
High or Low 

1, 10, 100, 1000, 10000, 100000, 1E6 
0.0 to 100% of span or full output 0.1 

Disable, IN1, IN2, PV1, PV2, Dev1, Dev2, 
Out1 (2),SP1 (2) 
Low scaling factor 
High scaling factor 

Enable/Disable 
1 to 99 
300,600,1200,2400,4800,9600,19200,38400 
None, 10msec, 20msec, 30msec, 40msec, 
50msec. 

Dark, Medium, Light 
Dark, Medium, Light 
Normal, Jewel 

EXTSW1, EXTSW2, ALARM 1, ALARM 2, ALARM 
3, ALARM 4, ALARM 5, ALARM6 
Message for event (up to 6 characters) 
Chart position for message printing (0 to 100%) 

Up to four characters 
None, Calib, +Conf, Max (hardware configuration 
lockout-option) 

Used if chanQinQ Password 

Latest Software Version 
Yes or No 
Pass or Fail 
Pass or Fail 
Pass or Fail 
Pass or Fail 
Pass or Fail 

Pass or Fail 
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Specifications, continued 

Controller (continued) 

Controller • On-Off or Time Proportional 

Output1 One SPST electromechanical relay. Control action can be set for direct or reverse; 
N.O. or N.C. contact selectable. (Optional) 

• On-Off Duplex , 3 Position Step, or Time Proportional Duplex 
Two SPST electromechanical relays. Control action can be set for direct or reverse; 
N.O. or N.C. contact selectable. 

• Current Proportional 
21 mAde maximum into a negative or positive grounded or non-grounded load of 0 to 1000 
ohms. Output range can be set between 4 and 20 mA, and as direct or reverse action. 

Resolution: 10 bits 
Accuracy: 0.5% full scale 

FM Approved Output (Optional) 
• Position Proportional 

Two SPST electromechanical relays operate motor having a 100 ohm to 1000 ohm slidewire. 
• Current/Time Duplex and Time /Cuffent Duplex 

Variation of time proportional duplex for HeaVCool applications. Time proportional output (heat 
or cool) is a SPST electromechanical relay. Current proportional output (heat or cool) is a 4-20 
mA signal that can be fed into a negative or positive grounded load of 0 to 1000 ohms and is 
operational over 50 % of range or the entire range. 

Time Proportional Relay Resolution: 4.4 mSec. 
Relay Contact Ratings: 

Resistive Load: SA@ 120 Vac, 2.5A@ 240 Vac 
Inductive Load: 50 VA@ 120 Vac or 240 Vac 
Cycle Time: 1 to 120 seconds 

Current Proportional : 
Resolution: 10 bits 
Accuracy: 0.5% full scale 

CE Conformity This product is in conformity with the protection requirements of the following European Council 
(Europe) Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of 
(Optional) this product with any other "CE Mark" Directive(s) shall not be assumed. 

Product Class 1: Permanently Connected, Panel Mounted Industrial Control Equipment with protective earthing 
Classification: (grounding). (EN 61010-1) 

Enclosure Rating: Panel Mounted Equipment, IP 00, this recorder must be panel mounted. 
Terminals must be enclosed within the panel. Front paneiiP 65 (IEC 529) 

Installation Category II: Energy-consuming equipment supplied from the fixed installation. 
Category (Over- Local level appliances, and Industrial Control Equipment. (EN 61010-1) 
voltage Category) 

Pollution Degree: Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by 
condensation. (Ref. IEC 664-1) 

EMC Classification Group 1,Ciass A, ISM Equipment (EN 55011, emissions), Industrial Equipment (EN 50082-2, immunity) 

Method of EMC Technical File (TF) 
Assessment 

Declaration of 51197639-000 
Conformity 
Case/Door Molded, foamed-Noryl* with gasketed door to meet NEMA 3 enclosure requirements. Panel gasket 

available separately. 
An optional UL and FM approved NEMA4X door is also available. 

Chart 12-inch (304.8mm) diameter chart. Plain thermal-sensitive paper. 
Wiring T errninals inside the case 
Connections 

Color Case: Black 
Door (standard): Caribbean Blue, Black or Gray 

Approval Bodies U.L. approval depending on model. Consult Model selection Guide for information. 
FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model. 

Dimensions See Figure 3 

Weight 13.21b. (6 kg) 

Mounting Panel or surface mounted. Some adapter kits are available for existing panel cutouts. 
• Reg1stered Trademark - General Electric Co. 
1. Not all controller outputs are available on all models of the Truline Recorder. Consult Model Selection Guide for information. 
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Specifications, continued 

.)ptions 

Alarm Output Two, four or six relays available. Relays 3 through 6 available if not used for control outputs. 
Relay Contact Ratings: 

First Relays, Resistive Load: 1A@ 120 Vac, 1/2A@ 240 Vac. 
Relays 3 through 6, Resistive Load: SA@ 120 Vac, 2.5A@ 240 Vac. 

Auxiliary linear Three Auxiliary Outputs are available: 
Output (Optional) 21 mAde maximum into a negative or positive grounded load or non-grounded load of 0 to 1000 ohms. 

Output range can be set between 2 to 21 rnA, and as direct or reverse action. It can be configured to 
represent any one of 12 parameters: Input 1-4, PV 1-2, Deviation 1-2, Output 1-2, Setpoint 1-2. The 
range of the auxiliary output, as a function of the selected variable, can be scaled. 
Auxiliary Output 2 and Auxiliary Output 3 use Control Current Output 1 and Control Current Output 2 if 
Controi"OUTALG" is not set to "CURRENT" or "POSITION" .. 

Resolution: 12 bits over 0 to 21 rnA (10 bits for Auxiliary Output 2 and 3) 
Accuracy: 0.2% of full scale 
Temperature Stability: 0.03% F.S./ •c 

Digital Input +20 Vdc source for external dry contact or isolated solid state contacts. Selects one configured input. 

Totalizers One or two totalizers on DR45A 1, DR45A2, DR45A T and DR45AR Models. Up to four totalizers on 
DR45AW Model. 
Eight digit "totals" with multiplier on digital display; 14-digit totalization printout on chart. Grand total can 
be printed at each major time line. 

Calculations F0 calculation available on DR45AR Model. 
Open channel flow calculations available on DR45AW Model. 

Math Algorithms Eight algorithms are available: 
A+ B + C (summer with ratio and bias) 
..fA • B/C (square root multiplier/divider) 
..fA • B • C (square root multiplier) 
A • B/C (multiplier/divider) 
A • B • C (multiplier) 
(A-8) • C (difference multiplier) 

where: 
A = Input 1 • ratio A + bias A 
B = Input 2 • ratio B + bias B 
C = Input 3 • ratio C + bias C 
Limit of Ratio = -20 to +20 
Limit of Bias = -999 to +9999 

High/Low Select between Input 1 and Input 2 
Polynomial Equation - Fifth order provides equation 

Miscellaneous . UL and FM approved NEMA4X door . Door Lock . Chart Illumination . U.L. Listing, FM Approval, GSA, CE Conformity . Control with Accutune II Tuning Capability . Auxiliary 4-20 mA output . Glass or Acrylic Window . Customer ID Tag . 2 Pulse output counter alarm functions on DR45AW Model . Lead seal provisions 

RS485 Modbus® Baud Rate: 300, 600, 1200,2400,4800, 9600, 19200, 38400 
RTU Protocol: RS485 Modbus RTU Communications 
Communications Length of Link: 4000 ft ( 1 ,219 m) maximum 

Link Characteristics: Two wire, multidrop 

®registered trademark of Mod icon 
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Specifications, continued 

Environmental and Operating Conditions 
Parameter Reference Rated Extreme Transport and storage 
Ambient 67 to 77 °F 58 to 131 °F 32 to 131 °F -40 to 151 °F 
Temperature 19 to 25 oc 15 to 55 oc 0 to 55 °C -40 to 66 °C 
Relative 
Humidity (%RH) 0 to 55* 10 to 90* 5 to 90* 5 to 95* 
Vibration 

Frequency (Hz) 0 Oto 70 0 to 200 0 to 200 
Acceleration (Q) 0 0.1 0.2 0.5 

Mechanical Shock 
Acceleration (g) 0 1 5 20 
Duration {ms)) 0 30 30 30 

Mounting Position from 
Vertical 

Tilted Forward so 50 so Any 
Tilted Backward so 30° goo Any 
Tilted to Side (:t ) so 100 20° Any 

Power Requirements 
Voltage (VRMS) 119 to 121 102 to 132 102 to 132 N/A 

238 to 242 204 to 264 204 to 264 N/A 
Frequency (Hz) 49.8 to 50.2 49 to 51 48 to 52 N/A 

59.8 to 60.2 59 to 61 58 to 62 N/A 
Power Consumption 20 VA maximum 
General Reference Data 
Stray Rejection Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz with 

maximum source impedance of 100 ohms. 
Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60Hz. 

Static Charge Effects Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 
1 OKV through 1 00 ohms. 

Line Noise Effects Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding 
Capability Test to a level of 2.5KV. 

Stylus Life Typically capable of printing one chart per day for five years under clean room conditions. 
Technical Assistance Toll-free 800 number puts technical assistance only a phone call away. 

• The maximum rating only applies up to 104°F (40°C). For higher temperatures, the RH specification is derated to maintain constant 
moisture content. 

Reference Specifications 

44-45-03-11 DR45AW Flow Model for Weir, Parshall flume or Palmer-Bowtes flume calculations and up to 4 
totalizers 

44-45-03-12 DR45AR Model for up to 6 relays, special RTD ranges, and F0 calculation 

44-45-03-16 DR45AH High Temperature Short Time (HTST) 
DR45AS Safety Thermal Limit Recorder (STLR) 
DR45AP Model for Dairy Flowmming Applications for the dairy industry with lead seal 
provisions and FDA compliance 

WARRANTY/REMEDY 

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local 
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell 
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all 
other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. 
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this 
printing. However, we assume no responsibility for its use. 

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer 
to determine the suitability of the product in the application. 
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Dimensions: ~ 
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Figure 3- DR4500A series recorder dimensions - for reference only 

Ordering Information 
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For complete ordering information, request Model Selection Guide 44-45-16-07 for DR4500A Series Circular 
Chart Recorder. Honeywell offers a full line of sensors and transmitters that produce compatible range of de 
voltage or current signals. 
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Honeywell 

7800 SERIES 
Relay Modules 

.. ·r- ;:.._·-:,-r"--- . ..-· -··- ·•c ,-.- ~--

· · ·, CHECKOUT AND TEST:.· 
1o.-:..o .,- __.,., ·,.· •• -:-~ . .. -~-,,l•-r"! 

This publication provides general checkout and troubleshooting procedures for the 7800 SERIES Relay Modules. 

SYSTEM CHECKOUT 
IMPORTANT 

Perform all Static Checkout Procedures in the 
applicable relay module installation instructions 
before starting these procedures. 

A WARNING 
Explosion Hazard. 
Can cause serious injury or death. 
Do not allow fuel to accumulate in the combustion 
chamber for longer than a few seconds without 
igniting to prevent danger of forming explosive mixture 
Close manual fuel shutoff valve(s) if flame is not ' 
burning at end of specified time. '·' 

A WARNING 
Electric Shock Hazard. 
Can cause serious injury or death. 
1. Use extreme care while testing system. Line 

voltage is present on most terminal connections 
when power is on. ' 

2. Open master switch before removing or installing 
7800 SERIES Relay Module or Keyboard Display 
Module connector. · 

Make sure all manual fuel shutoff valve(s) are closed before 
starting initiallightoff check and Pilot Turndown tests. 

Do not put the system in service until you have satisfactorily 
completed all applicable tests in this section and any others 
recommended by the original equipment manufacturer .. 

Limit trial for pilot to ten seconds. Limit the attempt to light 
main burner to two seconds after fuel reaches burner nozzle. 
Do not exceed manufacturer nominallightoff time. 

®U.S. Registered Trademarl< 
Copyright © 1998 Honeywell Inc. • All Rights Reserved 

& CAUTION 
Equipment Malfunction or Damage Hazard. 
Each relay module type is unique. Using existing 
wiring on a relay module change can cause 
equipment damage. 
Make wiring changes when a relay module is replaced 
with a different 7800 SERIES Relay Module to 
sequence burner. 

IMPORTANT 
1. If the system fails to perform properly, note the 

fault code, fault message, equipment status, and 
sequence time on the display. Then refer to the 
Troubleshooting section. 

2. Repeat all required Checkout tests after all 
adjustments are made. All tests must be satisfied 
with the flame detector(s) in their final position. 

Equipment Recommended 
S7800A Keyboard Display Module 
Volt-ohmmeter (1M ohm/volt minimum sensitivity) with: 

0-300 Vac capability. 
0-6000 ohm capability. 
0-1 0 Vdc capability. 

Checkout Summary 
Table 1 provides an overview of checkout steps performed for 
each applicable system. 

See Installation Instructions for location of component parts 
and/or 07800 Specifications for terminal locations. 

II 
65-0229-1 . 



7800 SERIES RELAY MODULES 

Table 1. Checkout Steps and Applicable 7800 Series Systems. 

Piloted 
Checkout Step Systems DSI Systems 

Preliminary Inspection X X 

Flame Signal Measurement X X 

Initial Lightoff Check for X 
Proved Pilot 

Initial Lightoff Check for X 
Direct Spark Ignition 

Pilot Turndown Test X 

Ignition Interference Test 

Hot Refractory Saturation 
Test 

Hot Refractory Hold-in X X 
Test 

Ignition Spark Pickup 

Response to Other 
Ultraviolet Sources 

Flame Signal with Hot X X 
Combustion Chamber 

Safety Shutdown Tests X X 

Preliminary Inspection 
Perform the following inspections to avoid common problems. 
Make certain that: 

1. Wiring connections are correct and all terminal screws 
are tight. 

2. Flame detector(s) is clean. installed and positioned 
properly. Consult the applicable Instructions. 

3. Combination of amplifier and flame detector(s) is 
correctly used. See the amplifier specifications. 

4. Plug-in amplifier and purge card (if required) are 
securely in place. 

5. Burner is completely installed and ready to fire; consult 
equipment manufacturer instructions. Fuel lines are 
purged of air. 

6. Combustion chamber and flues are clear of fuel and 
fuel vapor. 

7. Power is connected to the system disconnect switch 
(master switch). 

8. Lockout is reset (reset button) only if the Relay Module 
is powered. 

9. Run/Test Switch (if present) is in RUN position. 
10. System is in STANDBY condition. STANDBY message 

is displayed in the 57800 Keyboard Display Module. 
11. All limits and interlocks are reset. 

Flame Signal Measurement 
See instructions provided with the amplifer. 
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Infrared Flame Flame Rod Ultraviolet Flame 
Detectors Systems 

X X 

X X 

X 

X 

X X 

X X 

X X 

INITIAL LIGHTOFF CHECKS 
Proved Pilot Systems 

Detectors 

X 

X 

X 

X 

X 

X 

X 

Perform this check on all installations that use a pilot. It 
should immediately follow the preliminary inspection. 

NOTE: Low fuel pressure limits, if used, could be open. If so, 
bypass them with jumpers during this check. 

1. Open the master switch. 
2. Make sure that the manual main fuel shutoff valve(s) is 

closed. Open the manual pilot shutoff valve. If the pilot 
takeoff is downstream from the manual main fuel 
shutoff valve(s), slightly open the manual main va!ve to 
supply pilot gas flow. Make sure the main fuel is shut off 
just upstream from the burner inlet, or disconnect power 
from the automatic main fuel valve(s). 

3. Close the master switch and start the system with a call 
for heat by raising the setpoint of the operating 
controller, see the relay module sequence. The 7800 
Series Relay Module should start the INITIATE 
sequence. 

4. Let the sequence advance to PILOT IGN (status is 
displayed on the Keyboard Display Module, if used), 
PILOT LED turns on, ignition spark should occur and 
the pilot should light. If the pilot ignites, the FLAME LED 
is energized. Go to step 7. 

5. If the pilot flame is not established in ten seconds (four 
seconds if configuration jumper JR1 is clipped), safety 
shutdown occurs. Let the sequence complete its cycle. 

6. Push the reset pushbutton, and let the system recycle 
once. If the pilot still does not ignite, make the following f"""' __ : 
ignition/pilot adjustments: 

a. Open the master switch and remove the 7800 
Series Relay Module from the subbase. 



b. On the subbase, jumper L 1 to the ignition 
terminal; refer to the appropriate wiring diagram 
to determine the proper terminal. Disconnect the 
leadwire to the pilot valve if it is connected to the 
same terminal. 

c. Close the master switch to energize only the 
ignition transformer. 

d. If the ignition spark is not strong and continuous, 
open the master switch and adjust the ignition 
electrode spark gap setting to the manufacturer 
recommendation. 

e. Make sure the ignition electrodes are clean. 
f. Close the master switch and observe the spark. 
g. After a continuous spark is obtained, open the 

master switch and add a jumper on the subbase 
from terminal L 1 power to the pilot terminal 8 or 
21. Reconnect the leadwire from the pilot valve if 
it was disconnected in step b. 

h. Close the master switch to energize both the 
ignition transformer and the pilot valve. 

i. If the pilot does not ignite and if the ignition spark 
is still continuous, adjust the pressure regulator 
until a pilot is established. 

j. When the pilot ignites properly and stays ignited, 
open the master switch and remove the jumper(s) 
from the terminals of the subbase. 

k. Check for adequate bleeding of the fuel line. 
I. Reinstall the 7800 Series Relay Module on the 

subbase, close the master switch, and then return 
to step 4. 

7. When pilot ignites, measure the flame signal. If the pilot 
flame signal is unsteady or approaching the 1 .25 Vdc 
minimum value, adjust the pilot flame size or detector 
sighting to provide a maximum and steady flame signal. 

8. Recycle the system to recheck lightoff and pilot flame 
signal. 

9. When the MAIN LED turns on, make sure the automatic 
main fuel valve is open; then smoothly open the manual 
main fuel shutoff valve(s) and watch for main burner 
flame ignition. When the main burner flame is 
established, go to step 16. 

10. If the main burner flame is not established within five 
seconds or the normal lightoff time as specified by the 
equipment manufacturer, close the manual main fuel 
shutoff valve(s). 

11. Recycle the system to recheck the lightoff and pilot 
flame signal. 

12. Smoothly open the manual fuel shutoff valve(s) and try 
lightoff again. (The first re-attempt may have been 
required to purge the lines and bring sufficient fuel to 
the burner.) 

13. If the main burner flame is not established within five 
seconds or the normallightoff time specified by the 
equipment manufacturer, close the manual main fuel 
shutoff valves(s). Check all burner adjustments. 

14. If the main burner flame is not established after two 
attempts: 

A. Check for improper pilot size. 
B. Check for excess combustion air at low fire. 
C. Check for adequate low fire fuel flow. 
D. Check for proper gas supply pressure. 
E. Check for proper valve operation. 
F. Check for proper pilot flame positioning. 

15. Repeat steps 8 and 9 to establish the main burner 
flame; then go to step 16. 

16. With the sequence in RUN, make burner adjustments 
for flame stability and Btu input rating. 
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17. Shut down the system by opening the burner switch or 
by lowering the setpoint of the operating controller. 
Make sure the main flame goes out. There may be a 
delay due to gas trapped between the valve(s) and 
burner. Make sure all automatic fuel valve(s) close. 

18. Restart the system by closing the burner switch and/or 
raising the setpoint of the operating controller. Observe 
that the pilot is established during PILOT IGN and the 
main burner flame is established during MAIN IGN 
within the normallightoff time. 

19. Measure the flame signal. Continue to check for the 
proper signal through the RUN period. Check the signal 
at both High and Low Firing Rate positions and while 
modulating, if applicable. 

20. Run the burner through another sequence, observing 
the flame signal for: 

a. Pilot flame alone. 
b. Pilot and main flame together. 
c. Main flame alone (unless monitoring an 

intermittent pilot). Also observe the time it takes 
to light the main flame. Ignition of main flame 
should be smooth. 

21. Make sure all readings are in the required ranges 
before proceeding. 

22. Return the system to normal operation. 

NOTE: After completing these tests, open the master switch 
and remove all test jumpers from the subbase 
terminals, limits/controls or switches. 

Direct Spark Ignition Systems 
This check applies to gas and oil burners not using a pilot. It 
should immediately follow the preliminary inspection. Refer to 
the appropriate sample block diagram of field wiring for the 
ignition transformer and fuel valve(s) hookup. 

NOTE: Low fuel pressure limits, if used, could be open. If so, 
bypass them with jumpers during this check. 

1. Open the master switch. 
2. Complete the normal ready-to-fire checkout of the fuel 

supply and equipment as recommended by the 
equipment manufacturer. 

3. Close all manual main fuel shutoff valve(s). Check that 
the automatic fuel valve(s) is closed. Make sure fuel is 
not entering the combustion chamber. 

4. Close the master switch and start the system with a call 
for heat by raising the setpoint of the operating 
controller; see the relay module sequencing. The 
program sequence should start the INITIATE sequence. 

5. Let the sequence advance through PREPURGE (if 
applicable). Ignition spark should occur when the PILOT 
LED turns on. Listen for the click of the first stage fuel 
solenoid valve(s). The relay module locks out and the 
ALARM LED turns on. 

6. Let the 7800 Series Relay Module complete its cycle. 
7. Open the manual fuel shutoff valve(s). 
B. Push the reset button and the relay module recycles the 

program sequence through PREPURGE (if applicable). 
9. When the PILOT LED turns on, make sure that the first 

stage burner flame is established. If it is, go to step 15. 
10. If the first stage burner flame is not established within 

four seconds, or within the normal lightoff time specified 
by the equipment manufacturer, close the manual fuel 
shutoff valve(s), and open the master switch. 

11. Check all burner adjustments. 
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12. Wait about three minutes. Close the master switch, 
open the manual fuel shutoff valve(s), and try to light off 
the burner again. The first attempt may be required to 
purge the lines and bring sufficient fuel to the burner. 

13. If the first stage burner flame is not established within 
four seconds, or within the normallightoff time specified 
by the equipment manufacturer, close the manual fuel 
shutoff valve(s), and open the master switch. 

14. If necessary, repeat steps 11 through 13 to establish 
the first stage burner flame. Then go to step 15. 

15. When the first stage burner flame is established, the 
sequence advances to RUN. Make burner adjustments 
for na·me stability and input rating. II a second stage is 
used, go to step 18. 

16. Shut down the system by opening the burner switch or 
by lowering the setpoint of the operating controller. 
Make sure the burner flame goes out and all automatic 
fuel valves close. 

17. If used, remove the bypass jumpers from the low fuel 
pressure limit and subbase. 

18. If a second stage is used, make sure the automatic 
second stage fuel valve(s) opened. Check the lightoff as 
follows (or go to step 19): 

a. Open the manual second stage fuel valve(s). 
b. Restart the system by raising the setpoint of the 

operating controller. 
c. When the first stage burner flame is established, 

watch for the automatic second stage fuel 
valve(s) to open. Observe that the second stage 
lights off properly. 

d. Make burner adjustments for flame stability and 
input rating. 

e. Shut down the system by lowering the setpoint of 
the operating controller. Make sure the burner 
flame goes out and all automatic fuel valves 
close. 

f. Go to step 19. 
19. Restart the system by closing the burner switch and/or 

raising the setpoint of the operating controller. Observe 
that the burner flame is established during PILOT IGN, 
within the normal lightoff time specified by the 
equipment manufacturer. 

20. Measure the flame signal. Continue to check for the 
proper signal through the RUN period. Check the signal 
at both high and low firing rate positions and while 
modulatir.g . . r..r.j' pu!sat!ng or unsteady readings require 
further attention. 

21. Make sure all readings are in the required ranges 
before proceeding. 

NOTE: On completing these tests, open the master 
switch and remove all test jumpers from the 
subbase terminals, limits/controls or switches. 

22. Return the system to normal operation. 

PILOT TURNDOWN TEST (ALL 
INSTALLATIONS USING A PILOT) 
Perform this check on all installations that use a pilot. The 
purpose of this test is to verify that the main burner can be lit 
by the smallest pilot flame that can hold in the flame amplifier 
and energize the FLAME LED. Clean the flame detector(s) to 
make sure that it detects the smallest acceptable pilot flame. 
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If using AMPLI-CHECK™ or self-checking amplifier and 1M 
ohm/volt meter, the flame signal fluctuates every time the 
amplifier does a self-check or a shutter check. 

NOTE: Low fuel pressure limits, if used, could be open. If so, 
bypass them with jumpers during this test. 

1. Open the master switch. 
2. Close the manual main fuel shutoff valve(s). 
3. Connect a manometer (or pressure gauge) to measure 

pilot gas pressure during the turndown test. 
4. Open the manual pilot shutoff valve(s). 
5. Close the master switch and start the system with a call 

for heat. Raise the setpoint of the operating controller. 
The 7800 Series sequence should start, and 
PREPURGE (if applicable) should begin. 

6. After the PILOT LED turns on in interrupted pilot 
applications, set the Run!fest Switch to the TEST 
position to stop the sequence. The FLAME LED comes 
on when the pilot ignites. 

NOTE: If the sequence does not stop, reset the 
system and make sure you set the RunfTest 
Switch to TEST within the first eight seconds 
of the PILOT IGN sequence. 

IMPORTANT 
You have 0.8 second or three seconds, depending 
on PFEP selected, to position the Run/Test Switch to 
the TEST position to stop the sequence after the 
start of the PILOT IGN period. 

7. Turn down the pilot pressure very slowly, reading the 
manometer (or pressure gauge) as it drops. Stop 
instantly when the FLAME LED goes out. Note the 
pressure. The pilot is at the minimum turndown position. 
Immediately turn up the pilot pressure until the FLAME 
LED comes on again or the flame signal increases to 
1.25 Vdc. 

NOTE: If there is no flame for fifteen seconds with the 
RUN!TEST switch in the TEST position, the 
relay module locks out. 

8. Repeat step 7 to verify the pilot gas pressure reading at 
the exact poil"l! the FLAME LED light goes out 

9. Increase the pilot pressure immediately until the 
FLAME LED comes on, and then turn it down slowly to 
obtain a pressure reading just above the dropout point 
or until the flame signal increases to 1.25 Vdc. 

10. Set the Run!fest Switch in the RUN position (if used) 
and let the sequence proceed. When the MAIN LED 
turns on, make sure the automatic main fuel valve(s) 
opens; then smoothly open the manual main fuel 
shutoff valve(s) (or any other manually-opened safety 
shutoff valve(s), if used) and watch for main burner 
ignition. If the main burner flame is established, go to 
step 18. 

NOTE: This step requires two people, one to open the 
manual valve(s) and one to watch for ignition. 

11. If the main burner flame is not established within five 
seconds, or within the normal lightoff time specified by 
the equipment manufacturer, close the manual main 
fuel shutoff valve(s) and open the master switch. If the 
lightoff is rough, the pilot flame size is too small. 
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12. Close the master switch to recycle the burner and stop 
the sequence in the PILOT period by using the Run/ 
Test Switch. 

13. Increase the pilot flame size by increasing its fuel flow 
until a smooth main flame is accomplished. 

14. Reposition the flame scanner sight tube or use orifices 
until the pilot flame signal voltage is in the range of 1.25 
to 1.50Vdc. 

15. When the main burner lights reliably with the pilot at 
turndown, disconnect the manometer (or pressure 
gauge) and turn up the pilot gas flow to that 
recommended by the equipment manufacturer. 

16. If used, remove the bypass jumpers from the subbase 
terminals, limits/controls, or switches. 

17. Run the system through another cycle to check for 
normal operation. 

18. Return the system to normal operation. 

IGNITION INTERFERENCE TEST 
(ALL FLAME RODS) 
Ignition interference can subtract from (decrease) or add to 
(increase) the flame signal. If it decreases the flame signal 
enough, it causes a safety shutdown. If it increases the flame 
signal, it could cause the FLAME LED to come on when the 
true flame signal is below the minimum acceptable value. 

Start the burner and measure the flame signal with both 
ignition and pilot (or main burner) on, and then with only the 
pilot (or main burner) on. Any significant difference (greater 
than .5 Vdc) indicates ignition interference. 

To Eliminate Ignition Interference 
1. Make sure there is enough ground area. 
2. Be sure the ignition electrode and the flame rod are on 

opposite sides of the ground area. 
3. Check for correct spacing on the ignition electrode: 

a. 6000V systems-1/16 to 3/32 in. (1.6 to 2.4 mm). 
b. 10,000V systems-1/8 in. (3.2 mm). 

4. Make sure the leadwires from the flame rod and ignition 
electrode are not too close together. 

5. Replace any deteriorated leadwires. 
6. If the problem cannot be eliminated, consider changing 

the system to an ultraviolet flame detection system. 

Hot Refractory Saturation Test 
(All Infrared Detectors) 
Start the burner and monitor the flame signal during the 
warmup period. A decrease in signal strength as the 
refractory heats up indicates hot refractory saturation. If 
saturation is extreme, the flame signal drops below 1.25 Vdc 
and the system shuts down as though a flame failure 
occurred. 

If hot refractory saturation occurs, the condition must be 
corrected. Add an orifice plate in front of the cell to restrict the 
viewing area, lengthen the sight pipe or decrease the pipe 
size (diameter). Continue adjustments until hot refractory 
saturation is eliminated. 
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Hot Refractory Hold-in Test 
(Rectifying Photocell, Infrared Detectors, 
Ultraviolet Detectors) 
This condition can delay response to flame failure and also 
can prevent .a system restart if hot refractory is detected. 

Infrared (lead sulfide) detectors can respond to infrared rays 
emitted by a hot refractory, even when the refractory has 
visibly ceased to glow. Infrared radiation from a hot refractory 
is steady, but radiation from a flame has a flickering 
characteristic. The infrared detection system responds only to 
flickering infrared radiation; it can reject a steady signal from 
hot refractory. The refractory steady signal can be made to 
fluctuate if it is reflected, bent or blocked by smoke or fuel 
mist within the combustion chamber. Be careful when 
applying an infrared system to verify its response to flame 
only. 

The ultraviolet detector can respond to hot refractory above 
2300°F (1371 °C}. 

1. Operate the burner until the refractory reaches its 
maximum temperature (Infrared Only). 
If the installation has a multi-fuel burner, burn the 
heavier fuel that is most likely to reflect, bend or 
obscure the hot refractory steady infrared radiation 

2. When the maximum refractory temperature is reached, 
close all manual fuel shutoff valves, or open the 
electrical circuits of all automatic fuel valves. 

3. Visually observe when the burner flame or FLAME LED 
goes out. If this takes more than three seconds, the 
infrared detector is sensing hot refractory. 

4. Immediately terminate the firing cycle. Lower the 
setpoint to the operating controller, or set the Fuel 
Selector Switch to OFF. Do not open the master switch. 

NOTE: Some burners continue to purge oil lines 
between the valves and nozzles even though 
the fuel valves are closed. Terminating the 
firing cycle (instead of opening the master 
switch) allows purging the combustion 
chamber. This reduces a buildup of fuel vapors 
in the combustion chamber caused by oil line 
purging. 

5. If the detector is sensing hot refractory, correct the 
condition by one or more of the following procedures: 

a. Add an orifice plate in front of the cell to restrict 
the viewing area of the detector. 

b. Resight the detector at a cooler, more distant part 
of the combustion chamber. Make sure the 
detector properly sights the flame. 

c. Try lengthening the sight pipe or decreasing the 
pipe size (diameter). 

For details, refer to the detector Instructions and the 
equipment Operating Manual. Continue adjustments until hot 
refractory hold-in is eliminated. 
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IGNITION SPARK RESPONSE TEST 
(ALL ULTRAVIOLET DETECTORS) 
Test to make certain that the ignition spark is not actuating 
the FLAME LED: 

1. Close the pilot and main burner manual fuel shut-off 
valve(s). 

2. Start the burner and use the RunfTest Switch (if 
available) to stop the sequence in the PILOT IGN 
period. Ignition spark should occur, but the flame signal 
should not be more than 0.5 Vdc. 

3. If the· flame signal is higher than 0.5 Vdc and the 
FLAME LED does come on, consult the equipment 
operating manual and resight the detector farther out 
from the spark, or away from possible reflection. It may 
be necessary to construct a barrier to block the ignition 
spark from the detector view. Continue adjustments 
until the flame signal due to ignition spark is less than 
0.5 Vdc. 

NOTE: The Honeywell Q624A and Q652A,B Solid State 
Spark Generators prevent detection of ignition spark 
when properly applied with C7027, C7035, C7044 or 
C7061 Ultraviolet Flame Detectors. The Q624A and 
Q652B are only for use with gas pilots; the Q652A is 
only for oil applications. 

Response To Other Ultraviolet Sources 
Some sources of artificial light (such as incandescent or 
fluorescent bulbs, mercury sodium vapor lamps and daylight) 
produce small amounts of ultraviolet radiation. Under certain 
conditions, an ultraviolet detector responds to these sources 
as if it is sensing a flame. To check for proper detector 
operation, check the Flame Failure Response Time (FFRT) 
and conduct Safety Shutdown Tests under all operating 
conditions. 

Flame Signal With Hot Combustion Chamber 
(All Installations) 

1. With all initial start-up tests and burner adjustments 
completed, operate the burner until the combustion 
chamber is at the maximum expected temperature. 

2. Observe tile equipmeni manuiaciurer warm-up 
instructions. 

3. Recycle the burner under these hot conditions and 
measure the flame signal. Check the pilot alone, the 
main burner flame alone, and both together (unless 
monitoring only the pilot flame when using an 
intermittent pilot, or only the main burner flame when 
using DSI). Check the signal at both High and Low 
Firing Rate positions and while modulating, if 
applicable. 

4. Check the FFRT of the flame amplifier and relay 
module. 

5. Lower the setpoint of the operating controller and 
observe the time it takes for the burner flame to go out. 
This should be within the maximum FFRT. 

6. If the flame signal is too low or unsteady, check the 
flame detector temperature. Relocate the detector if the 
temperature is too high. 

7. If necessary, realign the sighting to obtain the proper 
signal and response time. 

8. If the response time is still too slow, replace the Plug-in 
Flame Signal Amplifier. 
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9. If the detector is relocated or resighted, or the amplifier 
is replaced, repeat all required Checkout tests. 

SAFETY SHUTDOWN TESTS 
(ALL INSTALLATIONS) 
Perform these tests at the end of Checkout, after all other 
tests are completed. If used, the external alarm should turn 
on. Press the RESET pushbutton on the relay module to 
restart the system. 

1. Opening a Preignition Interlock during the STANDBY or 
PREPURGE period (only for RM7800, EC/RM7840, 
RM7838B, EC781 0, EC7820, EC/RM7830, EC/ 
RM7850). 

a. *Preignition ILK* fault is displayed on the 
Keyboard Display Module. Fault code 10 or 33 is 
displayed to denote the fault. 

b. Safety shutdown occurs. 
2. Opening a Lockout Interlock during PREPURGE, 

PILOT IGN, MAIN IGN or RUN period (only for 
RM7800, EC/RM7840, RM7838B, EC7810, EC7820, 
EC/RM7830, EC/RM7850). 

a. *Lockout ILK* fault is displayed on the Keyboard 
Display Module. Fault code 11 or 12 or 21 or 29 is 
displayed to denote the fault. 

b. Safety shutdown occurs. 
3. Detection of flame 40 seconds after entry to STANDBY 

from RUN, fault code 9. Detection of flame from ten 
seconds up to 30 seconds into PREPURGE time. 

a. Simulate a flame to cause the flame signal 
voltage level to be at least 1.25 Vdc for 40 
seconds after entry to STANDBY from RUN and 
also simulate a flame signal for 1 0 seconds to 
30 seconds for PREPURGE. 

b. *Flame Detected* fault is displayed on the 
Keyboard Display Module. Fault code 9 or 15 or 
18 is displayed to denote the fault. 

c. Safety shutdown occurs. 
4. Failure to ignite pilot. 

a. Close pilot and main fuel manual shutoff valve(s). 
b. Cycle burner on. 
c. Automatic pilot valve(s) should be energized but 

the pilot cannot ignite. 
rl. *Pilot Flame Fail* fault is displayed on the 

Keyboard Display Module. Fault code 28 is 
displayed four or ten seconds, depending on the 
jumper configuration selection for Pilot Flame 
Establishing Period (PFEP) after the pilot valve(s) 
is energized to denote the fault. 

e. Safety shutdown occurs. 
5. Failure to ignite main (only interrupted pilot application). 

a. Open the manual pilot valve(s); leave the main 
fuel manual shutoff valve(s) closed. 

b. Depress the RESET button. 
c. Start the system. 
d. The pilot should ignite and the flame signal 

should be at least 1.25 Vdc but the main burner 
cannot light. 

e. The flame signal should drop below 1.25 Vdc 
within the FFRT of the amplifier and the relay 
module after the interrupted pilot goes out. 

f. *Main Flame lgn.* fault is displayed on the 
Keyboard Display Module. Fault code 19 is 
displayed to denote the fault. 

g. Safety shutdown occurs. 
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6. Loss of flame during RUN. 
a. Open the main fuel manual shutoff valve(s) and 

open manual pilot shutoff valve(s). 
b. Depress the RESET button. 
c. Start the system. Start-up should be normal and 

the main burner should light normally. 
d. After the sequence is in the normal RUN period 

for at least ten seconds with the main burner 
firing, close the manual main fuel shutoff valve(s) 
to extinguish the main burner flame. (On 
intermittent pilot applications, also, close the pilot 
manual shutoff valve.) 

e. The flame signal should drop below 1.25 Vdc 
within the FFRT of the amplifier and the relay 
module after the main flame and/or pilot goes out. 

f. *Main Flame Fail" fault is displayed on the 
Keyboard Display Module. Fault code 17 is 
displayed to denote the fault. 

g. Safety shutdown occurs. (EC/RM7890, EC/ 
RM7895, RM7896 relay modules will recycle if 
jumper JR2 is intact, then lock out on failure to 
light the pilot.} 

7. Opening a Preignition Interlock after the first five 
seconds of POSTPURGE. 

a. Open the main fuel manual shutoff valve(s) and 
open manual pilot shutoff valve(s). 

b. Depress the RESET button. 
c. *Preignition ILK* fault is displayed on the 

Keyboard Display Module. Fault code 33 is 
displayed to denote the fault. 

d. Safety shutdown occurs. 

IMPORTANT 
1. ff the relay module fails to shut down on any of 

these tests, take corrective action; refer to 
Troubleshooting and the relay module diagnostics 
and return to the beginning of all Checkout tests. 

2. When all Checkout tests are completed, reset all 
switches to the original status. 

TROUBLESHOOTING 
System Diagnostics 
Troubleshooting control system equipment failures is easier 
with the relay module self-diagnostics and first-out 
annunciation. In addition to an isolated spst alarm relay 
(audible annunciation), the relay module provides visual 
annunciation by displaying a fault code and fault or hold 
message at the S7800 Keyboard Display Module (standard 
on RM7800 and RM7838A,B devices; optional on all others). 
The relay module provides 127 diagnostic messages for 
troubleshooting the system (see Table 3). 

Self-diagnostics of the relay module enables it to detect and 
annunciate both external and internal system problems. Fault 
messages, such as interlock failures, flame failures and false 
flame signals are displayed at the KDM, and annunciated at 
the 7800 SERIES Relay Module by the ALARM LED. 
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The KDM displays a sequence status message indicating: 
STANDBY, PURGE, PILOT IGN, MAIN IGN, RUN and 
POSTPURGE. The selectable messages also provide visual 
indication of current status and historical status of the 
equipment such as: Flame Signal, Total Cycles, Total Hours, 
Fault History, Diagnostic Information and Expanded 
Annunciator terminal status (if used). With this information, 
most problems can be diagnosed without extensive trial and 
error testing. 

Table 2 provides the sequence and status hold messages. 
Table 3 is a summary of all relay module fault messages, fault 
codes, and troubleshooting suggestions. In addition, 
Diagnostic Information and History Data are available to 
assist in troubleshooting the relay module. 

The relay module provides diagnostic information to aid the 
service mechanic in obtaining information when 
troubleshooting the system. Information available in the 
Diagnostic Information includes Device Type, Device Suffix, 
Software Revision, Manufacturing Code, Flame Amplifier 
Type, Flame Failure Response Time, Selectable Jumper 
Configuration Status, Run/Test Switch Status and Terminal 
Status. 

Diagnostic Information Index 
The relay module monitors input/output terminals and can 
display the status of the terminal at the KDM (see Table 2) 
(example: Pilot Valve T8 1). See the applicable relay module 
installation instructions for a complete terminal description 
and number. The display shows the actual status of the 
terminal. If voltage is detected at the terminal, 1 is displayed, 
but if no voltage is detected at the terminal, 0 is displayed. 

Historical Information Index 
The relay module has nonvolatile memory that allows the 
Relay Module to retain historical information for the six most 
recent lockouts. Each of the six lockout files retains the cycle 
when the fault occurred, the hour of operation when the fault 
occurred, a fault code, a fault message and burner status 
when the fault occurred. 

IMPORTANT 
Some older relay modules can not operate without a 
KDM, extension cable assembly with KDM or a Data 
Contra/Bus Module r"' installed. 

SERVICE NOTES: 
1. If the KDM is scrambled, remove and reinstall the 

KDM, and reset the 7800 Relay Module. 
2. Reset the 7800 Series Relay Module by pressing the 

RESET pushbut1on on the 7800 Series Relay 
Module, or pressing a remote reset pushbutton wired 
through the KDM, Data ControiBus ModuleTM or 
Remote Reset Module. A power-up reset causes an 
electrical reset of the relay module but does not 
reset a lockout condition. 

3. Use the access slots on the sides of the 07800A,B 
to check terminal voltage. 

4. Maximum ambient operating temperature of a 
C7012E,F; Series 1 through 6, is reduced to 
125°F because of the duty cycle operation of the 
relay module. 
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7800 SERIES RELAY MODULES 

Table 2. Keyboard Display Module Sequence and Status Hold Messages. 

Sequence Status 

INITIATE mm:ss The Keyboard Display Module (KDM) indicates the burner status, INITIATE, a stabilization period 
for the relay module to check for any fluctuations in ac line voltage inputs or control inputs on 
power up or during normal operation. The timing of the INITIATE period is either two seconds or 
ten seconds, depending on the model, before entering STANDBY. 

If the relay module is in an INITIATE HOLD status, the following conditions could exist: 

INITIATE HOLD: The KDM indicates the burner status and that it is waiting for excess line noise to clear up, which 
(AC Frequency/Noise) prevents sufficient reading of the line voltage inputs. The burner sequence does not advance into 

STANDBY until the excess line noise ceases or a line frequency error occurs; this is caused by 
using a 60 Hz device on a 50 Hz line, or vice versa on devices with a date code earlier than 9804, 
is corrected. 

INITIATE HOLD: The KDM indicates the burner status and that ac line power has momentarily dropped out. The 
(AC Line Dropout) burner sequence does not advance into STANDBY until the ac line voltage has stabilized 

throughout the INITIATE sequence. 

INITIATE HOLD: The KDM indicates the burner status and that line frequency is faster than the expected value. 
(AC Frequency) The burner sequence does not advance into STAND BY until the line frequency returns to the 

proper value; this is perhaps caused by using a 60 Hz device on a 50 Hz line for devices with a 
date code earlier than 9804. 

INITIATE HOLD: The KDM indicates the burner status and that low line voltage (10% lower than rated voltage) has 
(Low Line Voltage) occurred. The burner sequence does not advance into STANDBY until the line voltage is at a 

sufficient level for proper operating parameters. 

STANDBY The KDM indicates the burner status, STANDBY. The burner can be placed in STANDBY by 
opening the burner switch or if the operating controller indicates its setpoint is satisfied. If a 
demand is present for burner operation, the burner sequence does not advance from STANDBY 
to PURGE until the recycle limits close. If an Expanded Annunciator is connnected, the display 
messages are enhanced. 

It the relay module is in a STANDBY HOLD status, the following conditions could exist: 

STAND BY HOLD: The KDM indicates the burner status and that a flame is detected. A demand is present for burner 
F/G (Flame Detected) operation. The sequence does not advance to PREPURGE until the flame signal clears. If the 

flame signal does not clear within 40 seconds, the relay module locks out. 

STANDBY HOLD: T20 The KDM indicates the burner status and that the Preignition Interlock is not closed. A demand is 
(Preignition Interlock) present for burner operation, but the burner sequence does not advance to PREPURGE until the 

Preignition Interlock proves closed. If this time exceeds a 30 second hold, the relay module locks 
out. 

STANDBY HOLD: T7 The KDM indicates the burner status and that the Lockout Interlock is closed. A demand is 
(Lockout Interlock) present for burner operation, but the burner sequence does not advance to PREPURGE until the 

Lockout Interlock proves open. If this time exceeds the 120 second hold, the relay module locks 
out. 

Sl AI-JDBY HOLD: 17 The KDM indicates the burner siaius and thai ihe Running Interlock 1s closed. A demand is 
(Running Interlock) present for burner operation, but the burner sequence does not advance to PREPURGE until the 
T17 for EC/RM7810, Running Interlock proves open. If this time exceeds the 120 second hold, the relay module locks 
7820, 7830, 7850 out. 
devices 

PURGE The KDM indicates the burner status, PURGE, which is the period of time the blower motor is 
running before the Ignition period. The timing of the PURGE period is selectable. 

If the relay module is in a PURGE HOLD status, the following conditions could exist: 

PURGE HOLD: T19 The KDM indicates the burner status and that the High Fire Switch is not closed. The firing rate 
(High Fire Switch) motor is driving to its PURGE rate position. If this time exceeds tour minutes and titteen seconds, 

the relay module locks out. 

PURGE DELAY: T19 The KDM indicates the burner status and that the High Fire Switch is jumpered. The High Fire 
(High Fire Switch Switch is bypassed, welded or otherwise prematurely closed. The system automatically adds 30 
Jumpered) seconds to allow the firing rate motor additional drive time to reach or near the open damper 

position before starting the PURGE sequence. 

PURGE HOLD: TEST The KDM indicates the burner status and that the Run/Test Switch is in the TEST position. The 
(Run/Test Switch) sequence does not continue until the Run/Test Switch is placed in the RUN position. 

NOTE: Normal sequences are in bold type, while abnormal sequences are in regular type. This table is for all 7800 SERIES 
Relay Modules so all listed steps may not apply to the unit installed. 
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7800 SERIES RELAY MODULES 

Table 2. Keyboard Display Module Sequence and Status Hold Messages (continued). 

Sequence Status 

If the relay module is in a PURGE HOLD status, the following conditions could exist (continued): 

PURGE HOLD: T18 The KDM indicates the burner status and that the Low Fire Switch is jumpered. The Low Fire 
(Low Fire Switch Switch is bypassed, welded or otherwise prematurely closed. The system automatically adds 30 
Jumpered) seconds to allow the firing rate motor additional drive time to reach or near the closed damper 

position before starting the ignition sequence. 

PURGE HOLD: F/G The KDM indicates the burner status and that a flame is detected. The burner sequence does not 
(Flame Detected) advance through PREPURGE because a flame is detected as being present. The sequence holds 

waiting for the flame signal to clear. If the time exceeds 30 seconds, the relay module Jocks out. 

PURGE HOLD: T18 The KDM indicates the burner status and that the Low Fire Switch is not closed. The firing rate 
(Low Fire Switch) motor is driving to its Low Fire position in preparation for Ignition Trials. If this time exceeds tour 

minutes and fifteen seconds, the relay module locks out. 

PURGE HOLD: T7 The KDM indicates the burner status and that the Running Interlock is not closed. The sequence 
(Running Interlock) does not advance to ignition until the Running Interlock proves closed. If this time exceeds 30 

seconds, the relay module locks out. 

PILOT IGN mm:ss The KDM indicates the burner status, PILOT IGN, and the timing of the PILOT IGN trial begins, in 
seconds. During this period, the relay module permits the pilot valve to open and the pilot flame 
to establish. 

If the relay module is in a PILOT HOLD status, the following condition could exist 

PILOT HOLD: TEST The KDM indicates the burner status, PILOT IGN, and that the Runffest Switch is in the TEST 
(Run/Test Switch) position. The sequence does not continue until the RunfTest Switch is placed in the RUN 

position. 

MAIN IGN mm:ss The KDM indicates the burner status, MAIN IGN, and the timing of the MAIN IGN trial begins, in 
seconds. During this period, the relay module permits the main valve to open and the main flame 
to establish. 

RUN The KDM indicates the burner status, RUN, which is the period of time after the Ignition Trials and 
before the operating controller setpoint is reached. During this time, the burner is tiring under 
control of the firing rate control. 

If the relay module is in a RUN HOLD status, the following condition could exist: 

RUN LOWFIRE: TEST The KDM indicates the burner status and that the Run!Test Switch is in the TEST position. 
(Run/Test Switch) Normal modulation or operation does not continue until the Run/Test Switch is placed in the RUN 

position. 

POSTPURGE mm:ss The KDM indicates the burner status, POSTPURGE, which is the period of time after the RUN 
period when the blower motor continues to run. The timing of the POSTPURGE period is fifteen 
seconds. 

Waiting for The KOM has power but is waiting to receive a signal from the relay module to continue 
connection ... operation. 

RESET/ALARM TEST The KDM indicates the burner status, RESET/ALARM TEST. This condition indicates that the 
reset button is pressed. If it is held for more than four seconds, the alarm output is energized. The 
alarm output is de-energized when the reset button is released. 

Additional Sequence Status Information When An Expanded Annunciator Is Connected To The Relay Module: 

BURNER OFF: T6 The KDM indicates the Burner Switch is not closed. The burner sequence does not advance to 
(Burner Switch) PREPURGE until the Burner Switch closes. 

STANDBY The KDM indicates the burner status, STANDBY, and that the Operating Control is not closed. 
The burner sequence does not advance to PREPURGE until the Operating Control closes. 

STANDBY HOLD: T6 The KDM indicates the burner status, STANDBY, and that a limit is not closed. The burner 
(EA Hold Message) sequence does not advance to PREPURGE until one or all limits close downstream from the 

Operating Control. 

STAND BY HOLD: T6 The KDM indicates the burner status, STANDBY, and that the control input is not closed. The 
(Circuit Fault) burner sequence does not advance to PREPURGE until the control input closes. 

NOTE: Normal sequences are in bold type, while abnormal sequences are in regular type. This table is for all 7800 SERIEf 
Relay Modules so all listed steps may not apply to the unit installed. 
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7800 SERIES RELAY MODULES 

Table 3. Hold and Fault Message Summary. 

Fault Code System Failure Recommended Troubleshooting 

Fault 1 No card is plugged into the 1. Make sure the purge card is seated properly. 
*No Purge Card* purge card slot. 2. Inspect the purge card and connector on the relay module for 

damage or contaminants. 
3. Reset and sequence the relay module. 
4. If the fault code reappears, replace the purge card. 
5. Reset and sequence the relay module. 
6. If the fault persists, replace the relay module. 

Fault 2 Excess noise or device 1. Check the relay module and display module connections. 
*AC Freq_uen/Noise* running on slow ac. 2. Reset and sequence the relay module. 

Fault3 Ac line dropout detected. 3. Check the relay module power supply and make sure that both 
• AC Line Dropout* frequency and voltage meet the specifications. 

Fault 4 Device running on fast ac. 4. Check the backup power supply, as appropriate. 
*AC Frequency• 

Fault 5 Low ac line detected. 
*Low Line Voltage* 

Fault6 Purge card timing changed 1. Make sure the purge card is seated properly. 
*Purge Card Error• since card was initially read. 2. Inspect the purge card and connector on the relay module for 

damage or contaminants. 
3. Reset and sequence the relay module. 
4. If the fault code reappears, replace the purge card. 
5. Reset and sequence the relay module. 
6. If the fault persists, replace the relay module. 

Fault 7 Flame sensed when flame 1. Check wiring and correct any errors. Make sure that flame 
*Flame Amplifier* not present. sensor wires are in separate conduits. Check for noise 

coupling into the flame detector leadwires. 
2. Make sure that flame detector and flame amplifier are 

compatible. 
3. Remove the flame amplifier and inspect connections. Reseal 

the amplifier. 
4. Reset and sequence the relay module. 
5. If the code reappears, replace the amplifier and/or the flame 

detector. 

Fautt8 Flame sensed when no 6. If the fault persists, replace the relay module. 
*Flame Amp/Shutr* signal expected during 

shutter-check or Ampli-
CheckTM versions. 

Fault 9 Flame sensed when shutter 1. Check that flame is not present in the combustion chamber; 
*Flame Detected* open and no flame is correct any errors. 

expected during STANDBY. 2. Check wiring and correct any errors. Make sure that flame 
sensor wires are in separate conduits. Check for noise 
coupling into flame detector leadwires. 

3. Remove the flame amplifier and inspect its connections. 
Reseat the amplifier. 

4. Reset and sequence the relay module. 
5. If the code reappears, replace the amplifier and/or the flame 

detector. 
6. If the fault persists, replace the relay module. 

Fault 10 Preignition Interlock fault 1. Check wiring and correct any errors. 
*Preignition ILK" during STANDBY 2. Check Preignition Interlock switches to assure proper 

*EC/RM7800, 7840, 78388 functioning. 
only). 3. Check fuel valve operation. 

4. Reset and sequence the relay module; monitor the Preignition 
Interlock status. 

5. If the code persists, replace the relay module. 

(continued) 

r 
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7800 SERIES RELAY MODULES 

Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 11 Running Interlock powered at 1. Check wiring to make sure that interlocks are connected 
*Running ILK On* improper sequence point. properly between terminals 6 and 7. Correct any errors. 

2. Reset and sequence the relay module. 
3. If the fault persists, measure the voltage between terminals 6 

and G (ground), then terminals 7 and G. If there is line supply 
voltage present at terminal 6 when the controller is off, the 
controller switch may be bad or is jumpered. 

Fault 12 Lockout Interlock powered at 4. If steps 1 through 3 are correct and there is line supply 
*Lockout ILK On* improper point in sequence. voltage present at terminal 7 when the controller is closed 

and the fault persists, check for a welded or jumpered 
Running Interlock, Lockout Interlock, or Airflow Switch. 
Correct any errors. 

Fault 13 Combustion airflow interlock 5. If steps 1 through 4 are correct and the fault persists, replace 
*Airflow Sw. On* fault during STANDBY. the relay module. 

Fault 14 High Fire Interlock Switch 1. Check wiring and correct any errors. 
*High Fire Sw.* failure to close during 2. Reset and sequence the relay module. 

PREPURGE. 3. Use either the manual motor potentiometer to drive the motor 
to the High Fire position or use the Runrrest Switch option, 
if available. Sequence to Prepurge drive to High Fire and 
place in the Test position. Adjust the High Fire Switch while 
in this state to make sure that it closes properly. 

4. Measure the voltage between terminal 19 and G (ground) 
while in the Prepurge drive to High Fire state. Line supply 
voltage should be present. If not, the switch adjustment is 
incorrect and/or the switch is defective and needs replacing. 

5. Reset and sequence the relay module. If line supply voltage 
was present between the High Fire Switch and terminal 19, 
and the fault still persists, replace the relay module. 

Fault 15 Flame sensed when no flame 1. Check that the flame is not present in the combustion 
*Flame Detected* is expected during chamber; correct any errors. 

STANDBY. 2. Make sure that the flame amplifier and flame detector are 
compatible. 

3. Check wiring and correct any errors. 
4. Remove the flame amplifier and inspect the connections. 

Reseal the amplifier. 
5. Reset and sequence the relay module. 
6. If the code reappears, replace the amplifier and/or the flame 

detector. 
7. If the fault persists, replace the relay module. 

Fault 16 No-flame detected during 1. Measure the flame signal. If one exists, make sure it meet 
*Flame-Out T!rner* Pilot Flame Establishing specifications. Make any necessary burner adjustments using 

Period. manufacturer instructions. 
2. Make sure that the flame amplifier and flame detector are 

compatible. 
3. If the code reappears, replace the amplifier and/or the flame 

detector. 
4. If the fault persists, replace the relay module. 

Fault 17 Main flame failure during RUN 1. Inspect the main fuel valve(s) and connection(s). 
*Main Flame Fail* after flame is established and 2. Make sure that the fuel pressure is high enough to supply 

on for at least 1 0 seconds. fuel to the combustion chamber. 
3. Check the flame detector sighting for adequate flame signal 

throughout the burner firing rate. 

(continued) 
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Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 18 Flame sensed when shutter is 1. Check that flame is not present in the combustion chamber. c 
*Flame Detected* open and no flame is expected Correct any errors. 

during PREPURGE. 2. Make sure that the flame amplifier and flame detector are 
compatible. 

3. Check the wiring and correct any errors. Make sure F and G 
wires are in individual conduits and protected from stray 
noise pickup. 

4. Remove the flame amplifier and inspect the connectors. 
Reseat the flame amplifier. 

5. Reset and sequence the relay module. 
6. If the code reappears, replace the flame amplifier and/or the 

flame detector. 
7. If the fault persists, replace the relay module. 

Fault 19 Flame was lost during MFEP or 1. Inspect the main fuel valve(s) and connection(s). 
*Main Flame lgn. * the first 10 seconds of the RUN 2. Make sure that the fuel pressure is high enough to supply 

state. fuel to the combustion chamber. 
3. Make sure the flame detector is positioned to obtain the 

required flame signal strength; reset and recycle. 

Fault 20 Low Fire Interlock switch failure 1. Check wiring and correct any errors. 
*Low Fire Sw. Off* to close during PREPURGE. 2. Reset and sequence the relay module. 

3. Use either the manual motor potentiometer to drive the 
motor to the Low Fire position or use the Run!Test Switch 
option, if available. Sequence to Prepurge drive to Low Fire 
and place in the Test position. Adjust the Low Fire Switch 
to make sure that it closes properly. 

4. Measure the voltage between terminal 18 and G (ground) 
while in the Prepurge drive to Low Fire state. Line supply 
voltage should be present. If not, the switch adjustment is 
incorrect and/or the switch is defective and needs 
replacing. 

5. Reset and sequence the relay module. If line supply voltage 
l 

was present between the Low Fire Switch and terminal 18, 
and the fault still persists, replace the relay module. 

Fault 21 Running Interlock fault during 1. Check wiring; correct any errors. 
*Running ILK* PREPURGE. 2. Inspect the fan; make sure there is no blockage of the air 

intake and that it is supplying air. 
3. Make sure the Interlock Switches are working properly and 

that all switch contacts are free of contaminants. 

Fault 22 Lockout Interlock fault during 4. Reset and sequence the relay module to PREPURGE (place 
*Lockout ILK* PREPURGE. the Runffest Switch in the Test position, if available). 

Measure the voltage between terminals 7 and G (ground). 
Line voltage should be present. 

Fault23 Combustion airflow interlock 5. If steps 1 through 4 are correct and the fault persists, 
*Airflow Switch* fault during PREPURGE. replace the relay module. 

Fault 24 The flame interlock (relay 1. Check for F leadwire routing. Make sure routing is in its 
*Call Service* module) was on when it should conduit and isolated from noise-producing circuits. 

be off. 

Fault 25 The flame interlock (relay 
*Call Service* module) was off when it should 

be on. 

Fault 26 The Manual Open Valve Switch 1. Check wiring and correct any errors. 
*Man-Open Sw. Off* was off when it should be on 2. Make sure that the Manual Open Valve Switch is fully open. 

(RM7838B only). 3. Make sure that the Manual Open Valve Switch is 
functioning properly and that the switch contacts are free 
from contaminants. 

4. Reset and sequence the relay module. 
5. Make sure that the Manual Open Valve Switch provides an 

electrical path when closed. Verify that the relay module is 
receiving power at terminal 17. 

6. If steps 1 through 5 are correct and the fault persists, 
replace the relay module. 

(contmued) 
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Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 27 Start Switch was on during 1. Start Switch held on too long. 
*Start Switch On* PREPURGE (RM7838A, 2. Check wiring; verify that Start Switch is correctly connected. 

RM78388 only). 3. Make sure that the Start Switch is functioning properly and that 
the switch contacts are free of contaminants. 

4. Reset and sequence the relay module to PREPURGE; set the 
Run!Test Switch to Test. Make sure there is no power at 
terminal 6 during PREPURGE. 

5. If steps 1 through 3 are correct and the fault persists, replace 
the relay module. 

Fault 28 Pilot flame failure. 1. Check pilot valve wiring and operation. Correct any errors. 
*Pilot Flame Fail* 2. Check fuel supply. 

3. Check pilot pressure and repeat pilot turndown test. 
4. Check ignition transformer electrode, flame detector, flame 

detector sighting and flame amplifier. 
5. If steps 1 through 4 are correct and the fault persists, replace 

the relay module. 

Fault 29 Lockout Interlock fault. 1. Check wiring; correct any errors. 
*Lockout ILK* 2. Inspect the fan; make sure that there is no blockage of the air 

intake and that it is supplying air. 
3. Make sure that the Lockout Interlock Switches are working 

properly and that all switch contacts are free of contaminants. 
4. Reset and sequence the relay module to PREPURGE (place the 

Run!Test Switch in the Test position, if available). Measure the 
voltage between terminals 7 and G (ground). Line voltage 
should be present. 

5. If steps 1 through 4 are correct and the fault persists, replace 
the relay module. 

Fault 30 Running Interlock fault. 1. Inspect the Running Interlocks, including t7e Ajrflowdj3witch, 
*Running ILK* and the connections. con mue 

2. Make sure that the Running Interlocks, including the Airflow 
Switch, are functioning properly and that switch contacts are 
free of contaminants. 

3. Reset and sequence the relay module to PREPURGE. Set the 
Run!Test Switch, if available, to Test. Measure the voltage 
between terminal 7 and G (ground). Line voltage should be 
present. 

4. If steps 1 through 3 are correct and the fault persists, replace 
the relay module. 

Fault 31 Low Fire Interlock Switch 1. Check wiring; correct any errors. 
*Low Fire Sw. Off* failure to close during RUN 2. Reset and sequence the relay module. 

(RM/8386 only). 3. U5e either the manual motor position to drive the motor to the 
Low Fire position, or use the RunfTest Switch option, if 
available. Sequence to Run drive to Low Fire and place in the 
Test position. Adjust the Low Fire Switch while in this state to 
make sure it is closing properly. 

4. While in Run, drive to Low Fire state, measure the voltage 
between terminal 18 and G (ground). Line voltage should be 
present. If not, the switch adjustment is incorrect and/or the 
switch is defective and needs replacement. 

5. Reset and sequence the relay module. If fine voltage was 
present between the Low Fire Switch and terminal 18 and the 
fault persists, replace the relay module. 

(contmued) 
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Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 32 Combustion Airflow 1. Check wiring; correct any errors. 
*Airflow Switch* Interlock fault. 2. Inspect the fan; make sure there is no blockage of the air intake --

and it is supplying air. 
3. Make sure the Airflow Interlock Switches are working properly 

and all switch contacts are free of contaminants. 
4. Reset and sequence the relay module to PREPURGE. Place the 

RunfTest Switch in the Test position, if available. Measure the 
voltage between terminals 7 and G (ground). Line voltage 
should be present. 

5. If steps 1 through 4 are correct and the fault persists, replace 
the relay module. 

Fault 33 Preignition interlock fault. 1. Check wiring; correct any errors. 
*Preignition ILK* 2. Inspect the Preignition Interlock switches and make sure they 

function properly. 
3. Check fuel valve operation. Valve must close within five 

seconds. 
4. Reset and sequence the relay module. 
5. During STANDBY or PREPURGE, measure the voltage between 

terminal20 and G (ground). For EC/RM7810, 7820, 7830, 7850, 
check voltage between terminal 17 and G. line voltage should 
be present. If not, the Preignition Interlock switches can be 
defective and need replacing. 

6. If the fault persists, replace the relay module. 

Fault 34 CTL input was energized at 1. Check wiring; correct any errors. 
*Control On* the wrong time for the relay 2. Reset and sequence the relay module. 

module. This fault implies a 3. If fault persists, replace the relay module. 
field wiring error. 

Fault 35 Safety relay was off when it 1. Reset and sequence the relay module. If fault repeats, replace 
*Call Service* should be on or a fuse has relay module, but be sure to test for excessive loads on 

blown. appropriate terminals described by fault code. 

Fault 36 Main valve terminal was off 2. If fault does not repeat on next cycle check for electrical noise 
*Call Service* when it should be on. being coupled into the relay module through the loads on 

appropriate terminals described by the fault code. 

Fault 37 Pilot (ignition) valve terminal 3. If fault persists, replace the relay module. 
*Call Service* was off when it should be 

on. 

Fault 38 Ignition terminal was off 
*Call Service* when it should be on. 

Fault 39 V2S valve terminal (usually 
·can Service• terminal 21) was ott when it 

should be on. 

Fault 40 Safety relay was on when it 
*Call Service* should be off. 

Fault 41 Main valve terminal was on A WARNING *Main Valve On* when it should be off. 

Fault 42 Pilot (ignition) valve terminal Explosion Hazard. 
*Pilot Valve On* was on when it should be Can cause explosion, serious Injury or death. 

off. 1. Remove system power, tum off fuel supply. 

Fault 43 Ignition terminal was on 2. Check for wiring errors that could provide power to 
*Ignition On* when it should be off. terminals described by the fault. Correct any errors. 

Fault44 V2S valve terminal, used as 3. Re-power system; reset and sequence the relay module. 
*Pilot Valve 2 On* a pilot, is on when it should 4. If fault persists, replace the relay module. 

be off. 5. When fault is corrected, turn on fuel supply. 

(continued) 
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Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 45 Low Fire Interlock switch failure 1. Check wiring; correct any errors. 
*Low Fire Sw. Off* to close or stay closed. 2. Reset and sequence the relay module. 

3. Use either the manual motor position to drive the motor to 
the Low Fire position, or use the Runffest Switch option, if 
available. Sequence to Run, drive to Low Fire and place in 
the Test position. Adjust the Low Fire Switch while in this 
state to make sure it is closing properly. 

4. While in Run, drive to Low Fire state, measure the voltage 
between terminal 18 and G (ground). Line voltage should 
be present. If not, the switch adjustment is incorrect 
and/or the switch is defective and needs replacement. 

5. If steps 1 through 4 are correct and the fault still persists, 
replace the relay module. 

Fault 46 This fault indicates: 1. Remove power to the device. 
*Flame Amp Type* a The Flame Failure Response 2. Reseal the flame amplifier and reset and sequence the relay 

Time (FFRT) or TYPE input module. 
from the amplifier changed 3. For EC/RM7890 only; make sure that Jumper JR2 is 
while the device was completely clipped if a three-second FFRT amplifier is 
powered; or being used. If Jumper JR2 is intact (relight option is 

b. A standard amplifier was selected), use 0.8 second FFRT amplifier. 
used in a pilot valve 4. For RM7838B only; make sure that a Shutter Check Flame 
application; or Amplifier is being used with the Pilot Valve Hold option 

c. A three-second FFRT selected. 
Amplifier was used with the 
relight option on the 
RM7890 Relay Module. 

Fault 47 The configuration jumpers differ 1. Inspect the jumper connections. Make sure that clipped 
·Jumpers Changed* from the sample taken at startup. jumpers are completely removed. 

2. Reset and sequence the relay module. 
3. If fault persists, replace the relay module. 

Fault 48 V2S valve terminal, used as a A WARNING *Delayed MV On* delayed main valve, was on when 
it should be off. Explosion Hazard. 

Can cause explosion, serious injury or death. 
1. Remove system power, turn off fuel supply. 
2. Check wiring; correct any errors. 
3. Inspect the V2S Fuel Valve and its connections. 

Make sure the switch is working correctly and is not 
jumpered or welded. 

4. Reset and sequence the relay module. 
5. If fault persists, replace the relay module. 

Fault 49 The manual open switch was on A WARNING *Man-Open Sw. On.* when it should be off. 
Explosion Hazard. 
Can cause explosion, serious injury or death. 
1. Remove system power, turn off fuel supply. 
2. Check wiring; correct any errors. 
3. Inspect the Manual-Open Switch and its 

connections. Make sure the switch is working 
correctly and is not jumpered or welded. 

4. Reset and sequence the relay module. 
5. If fault persists, replace the relay module. 

Fault 50 The sequence logic detected a 1. Inspect the jumpers and refer to the installation instructions 
• Jumpers Wrong* combination of jumpers that is for compatible jumper configurations. 

illegal for the sequence eg, if it is 2. Make sure that clipped jumpers are completely removed. 
correct to clip Jumper JR1 or 3. Reset and sequence the relay module. 
Jumper JR2, but not both, this 4. It fault persists, replace the relay module. 
fault would be used when both 
are clipped (RM7888 only). 

(continued) 
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7800 SERIES RELAY MODULES 

Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 51 Flame signal value is too high 1. Make sure that flame detector and flame amplifier are 
*Flame Too Strong* to be valid. compatible. 

2. Remove the flame amplifier and inspect the connections. Reset 
the flame amplifier. 

3. Reset and sequence the relay module. 
4. Check the flame detector sighting position, reset and cycle. 
5. Verify that no ignition noise is present in the F lead due to wire 

routing. 
6. Measure the flame strength. Verify it meets specifications. If 

not, refer to the flame amplifier and/or flame detector checkout 
procedures. 

7. If the code reappears, replace the flame amplifier and/or the 
flame detector. 

8. If the fault persists, replace the relay module. 

Fault 52 Pilot Valve 2 (terminal 21) was 1. Inspect terminal 21 and connections. Make sure that the valve 
*Call Service* off when it should be on. is operating properly. 

2. Reset and sequence the relay module. 
3. If the fault persists, replace the relay module. 

Fault 53 Lockout Input fault 1. Check wiring; correct any errors. 
*Lockout Switch* (EC/RM781 0, 7820, 7830, 2. Inspect the Lockout Switch to make sure it is working 

7850 only). properly. 
3. Reset and sequence the relay module. During STANDBY or 

PREPURGE, measure the voltage between terminal20 and G 
(ground). Supply voltage should be present. If not, the 
lockout switch is defective and needs replacing. 

4. If the fault persists, replace the relay module. 

Fault 54 Combustion pressure switch 1. Check wiring; correct any errors. 
·comb. Pressure* fault (Fulton pulse only). 2. Inspect the Combustion Pressure Switch to make sure it is 

working correctly. 
3. Reset and sequence the relay module. 
4. During STANDBY or PREPURGE, measure the voltage 

between terminal 20 and G (ground). Supply voltage should 
be present. If not, the Combustion Pressure Switch is 
defective and needs replacing. 

5. If the fault persists, replace the relay module. 

Fault 55 Purge fan switch is on when it 1. Check wiring; correct any errors. 
*Purge Fan Sw. On* should be off (Fulton pulse 2. Inspect the Purge Fan Switch terminal 18 and its connections. 

only). Make sure the switch is working correctly and is not jumpered 
or welded. 

3. Reset and sequence the relay module. 
4. If the fault persists. replace the relay module. 

Fault 56 Block intake fault 1. Check wiring; correct any errors. 
*Block Intake* (Fulton pulse only). 2. Inspect the Block Intake Switch and make sure it is working 

properly. 
3. Reset and sequence the relay module. 
4. During PREPURGE, measure the voltage between terminal 7 

and G (ground). Supply voltage should be present. If not, the 
Block Intake Switch is defective and needs replacing. 

5. If the fault persists, replace the relay module. 

Fault 57 Purge Fan Switch is off when 1. Inspect the Prepurge Fan Switch terminal 18 and the 
*Purge Fan Sw. Off* it should be on (Fulton pulse connections. Make sure the switch is working properly. 

only). 2. Reset and sequence the relay module. 
3. If the fault persists, replace the relay module. 

Faults 58 - 66 Unused faults -
*Call Service* 

Fault 67 L1 and L2 1. Check L1 and L2 for proper line phasing. 
*AC Phase• miswired/exchanged 

(ECIRM7810, 7820, 7830, ( 
7850 only). 

(continued) 
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7800 SERIES RELAY MODULES 

Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 68 Preignition Interlock fault. 1. Check wiring; correct any errors. 
*Preignition ILK* 2. Inspect the Preignition Interlock switches and make sure 

they work properly. 
3. Check fuel valve operation. Valve must close within five 

seconds. 
4. Reset and sequence the relay module. 
5. During STANDBY or PREPURGE, measure the voltage 

between terminal 17 and G (ground). Supply voltage should 
be present. If not, the Preignition Interlock switches are 
defective and need replacing. 

6. If the fault persists, replace the relay module. 

Fault 69-70 Unused faults. -
*Call Service* 

Fault 71 Low Fire Switch closed, High 1. Check firing rate position switches (usually in Modutrol® 
*Dynamic LFS* Fire Switch must be open Motor) for proper operation. 

(EC/RM7850 only). 2. Check wiring, correct any errors. 
3. Reset and sequence the relay module. 
4. If the fault persists, replace the relay module. 

Fault 71 Limit input (terminal 7) is oft 1. Check limits to make sure they are satisfied after resetting. 
*limits Complete* when it should be on (RM7888 2. Check electrical connections to terminal 7 of wiring 

only). subbase. 
3. Reset relay module. 
4. If the fault persists, replace the relay module. 

Fault 72 High Fire Switch closed; Low 1. Check firing rate position switches (usually in Modutrol® 
*Dynamic HFS* Fire Switch must be open Motor) for proper operation. 

(EC/RM7850 only). 2. Check wiring, correct any errors. 
3. Reset and sequence the relay module. 
4. If the fault persists, replace the relay module. 

Faull72 Special Function 2 Input 1. Check operation of Special Function 2 of PLC. 
*Spec.Func.2* (terminal 17) is oft when it should 2. Check electrical connection to terminal 17 of wiring 

be on. subbase and confirm presence of supply power when 
Special 
Function 2 is activated. 

3. Reset relay module. 
4. If the fault persists, replace the relay module. 

Faull73 Special Function 3 Input 1. Check operation of Special Function 3 of PLC. 
*Spec.Func.3* (terminal 19) is off when it should 2. Check electrical connection to terminal 19 of wiring 

be on. subbase and confirm presence of supply power when 
Special 
Function 3 is activated. 

3. Reset relay module. 
4. If the fault persists, replace the relay module. 

Fault 75 Flame Indication Feedback 1. Remove wire to terminal 21 and reset relay module. 
*Flame Proven (terminal 21) either on when it 2. If the fault persists, replace relay module. 

Feedback* should be off or off when it 3. Reconnect wire to terminal 21. If the fault returns, verify 
should be on. wiring. 

Fault 76-93 - -
• Accessory Fault* 

Fault 94 - 104 - -
·call Service* 

Fault 105 Relay Module self-test failure. 1. Reset and sequence the relay module. 
*Call Service* 2. If the fault reappears, remove power from the relay module 

Fault 106 Relay Module self-test failure. and reapply the power; reset and sequence the relay 
*Call Service* module. 

3. If the fault persists, replace the relay module. 

Fault 107 Relay Module flame signal 
*Call Service* crosscheck failure. 

(continued) 

17 65-0229-1 



7800 SERIES RELAY MODULES 

Table 3. Hold and Fault Message Summary (continued). 

Fault Code System Failure Recommended Troubleshooting 

Fault 109 Negative cycle test failed, 1. Make sure a good earth ground connection exists at the 
·can Service* earth ground absent or line installation site and all earth ground connections are complete 

voltage phasing improper. and correct. 
2. Make sure the relay module and all loads operate at the same 

line voltage phase. 
3. Reset and sequence the relay module. 
4. If the fault persists, replace the relay module. 

Fault 110 The configuration jumpers 1. Inspect the jumper connections. Make sure they match the 
*Call Service* differ from stored values. original selection and clipped jumpers are completely 

removed. 
2. Reset and sequence the relay module. 
3. If the fault persists, replace the relay module. 
4. Configuration jumpers must be selected prior to 200 hours of 

operation. If configuration jumpers are changed after 200 · . 
hours of operation, lockout 110 occurs. Relay module cannot 
be reset and must be replaced. 

Fault 111 Relay Module configuration 1. Inspect the jumper connections. Make sure they match the 
*Call Service* jumper test failure. original selection and clipped jumpers are completely 

removed. 
2. Reset and sequence the relay module. 
3. If the fault persists, replace the relay module. 

Fault 112 - 126 Relay Module self-test 1. Reset and sequence the relay module. 
*Call Service* failure. 2. If the fault persists, replace the relay module. 

Fault 127 Safety relay feedback circuit 1. Reset and sequence the relay module. 
*Call Service* was in an improper state. 2. If the fault persists, replace the relay module. 
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MANUF ACTVRER'S PRODUCT SPECIFICATIONS 

Purge Timer 



EAGLE SIGNAL brand 
Electric Timers 

The HP5 CYCL-FLEx• series timer is a high quality, synchronous motor 
driven reset timer housed in the standard CYCL-FL~ plug-in housing. 

• 16 standard time ranges from 5 seconds to 60 hours 

• Knob adjustable time ranges - progress pointer for each 

• Highly visible, calibrated dials (7.85 inch circumference) 

• Easily read and well-spaced calibrations 

• Red progress pointer displays remaining time interval 

• Pilot light indicates when timer motor is energized 

• Standard timers supplied with "power on• clutch operation 

"' Optional reverse action clutch will not reset on power failure 

J 15terminal ABS (UL rated 94V-O) molded housing has high impact 
resistance and will not support combustion 

OPERATION 

Application of power to terminals 1, 2, and 11 energizes the clutch coil, 
closes contacts 9-10 and 6-8, and starts the timing period. At time out, 
contacts 4-3 close, 11-12 open, and the motor stops. The timer will 
remain in this condition until power is removed from the clutch coil. 

Contacts 6-7-8 and 9-1 0-C are instantaneous contacts and operate with 
the application of power to the clutch coil. Contacts 3-4-5 and 11-12-A 
operate at time out with contacts 3-4-5 operating prior to contacts 
11-12-A. 

SPECIFICATIONS 
Time Ranges: 

DANAHER CONTROLS 

HP5 CYCL·FLEX® Reset Timer 

The high quality timer 
that has become an 
industry standard ... 
knob setpoint, cycle 
progress pointer, pilot 
light, and patented 
plug-in housing 

Time Ranges Cont.: 

Reset Time: 1/2 second at max. setting 

Voltage/Frequency: 120V (+10, -15%), 50/60Hz 
240V (+10, -15%), 50/60Hz 

Burden: Motor: 2.45 VA, 120 VAG 
Clutch: 10.5 VA 

Output Rating: 10 amps, resistive, 120 VAC 
5 amps, resistive, 240 VAG 

Electrical Lifetime: Contingent on load characteristics. Average contact 
life at full load is 250,000 operations. At 1 amp load, switch life increases 
to 5 million cycles. Inrush current should not exceed 10 amps. 

Power On Response: 28 ms average pull-in 
17 ms average drop-out 

Temperature Range: o· to 140-F (-18" to +60"C) 

VIbration: Unaffected by 2.5G sinusoidal vibration magnitudes in both 
directions of three perpendicular mounting axes imposed from 10 to 
900Hz 

Approximate Weight: 2 lb. 14 oz. 

Agency Approvals: UL Recognition E61735 
UL Recognition 71726 (Feature 92 only) 
CSA Certification LR26861 
CSA Certification (Feature 92 only) 
FM Approval 15030 



OPERATION 
Standard and Reverse Start 

Instantaneous contacts 9-10-C and 6-7-8 operate directly with the 
clutch offering different sequences of operation depending on the 
control circuit configuration. 

Delayed contacts 4-3 and 11-A close and contacts 4-5 and 11-12 
open when timer reaches a timed out condition. Contacts 4-5 and 
t 1-12 close and contacts 4-3 and 11-A open when timer is reset. 

Schematic Diagram 

MOUNTING 
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HP5 1 

ENCLOSURES 

HN308 
HN364 
HN368 

HN370 

!A 

lA 

Surface Mtg. with terminal block 

Surface Mtg. without terrnilal block 
Duallllit cabinet with 9 position 
tenni1al block, liner housilgs, and 
DPST toggle switdl 
Duai~X~it cabinet less l6lit cases and 
toggle switch, with 9 tenninal block 

ACCESSORIES 

H-5331 
HPSG-31 
HPSo-103 

HPSo-131 
HPSo-133 
HPSo-295 

T 
•250 

(10795) 

1 

Mounting Brackets 2 req'd per timer 
CXle Hole Moulting Ri1g 
120 VAC, 50160 Hz Repeat Cycle Kit 
Not applicable with Feature 19 

CYCL-FLEX-Water-Sealed Housi1g 
St.riace Mounting Adapter to use in place ol brackets 

Dial Lock 

VOLTAGE& 
FREQUENCY 

'laboratory Testing: UL Recognition E61735 
CSA Certification LR45132-1 

DANAHER CONTROLS 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Alarm Horn 



EDWARDS 
SIGNALING PRODUCTS Installation Instructions for 

Indoor AdaptaHoms 

( .cription 

The AdaptaHorns are Ullisted vibrating horns. AC mod
els are FM listed. They are low current, high decibel horns 
designed for heavy-duty use indoors. Tile horns are in
tended for general signaling applications. 

PLC Compatibility 

The electrical input load requirements for PLC compat
ible signaling devices are listed in Table 1. Signaling 
devices may be directly connected to output cards that 
meet these input load requirements. 

24V DC electromechanical horns such as the 871-G1, 873· 
G1, 873DPO-G1 and 875-G1 can produce transient spikes 
and should only be used on PLC output cards that have 
inherent transient spike suppression. The Process Con
troi Engineer should consuit the PLC manufacturer when 
connecting 24V DC electromechanical devices to PLCs. 

Installation 

Flush Mounting {870 and 871 Series) 

1. Using approved wiring methods, connect black wire 
leads to power source wires. Polarity is not important. 

2. Ground to wiring system. 

3. Insert horn connector into connector receptacle and 
secure horn to backbox with (4) oval head screws 
(supplied). 

Surface Mounting (872, 872DPO, 873, 873DPO, 874, 
and 875 Series) 

1. Loosen screw at bottom of horn and remove 
backplate. 

2. Mount plate using one of the following methods: 

a. Mount on any outlet box cover having single 
gang opening using #6 screws (supplied). 

b. Mount on a 3 1/4" (83mm), 3 1/2" (89mm). 4" 
(1 02mm) octagon or 4" (1 02mm) square box using 
#8 SWO?'l'tS supplied with backbcx. 

c. Mount on the wall, for open wiring, using #8 
wood screws (supplied). 

3. Using approved wiring methods connect one wire 
to each terminal in backplate. Ground to wiring 
system. 

) Table 1. PLC Compatibility 

Operating Maximum off state Continuous on Surge (inrush/duration) 
Cat. No. voltage• leakage current (mA) current (mA) (AJms••) ---. 870-N5 120V AC 25 120 1.02/0.000026 
871-G1 24V DC 25 150 1. 7/0.000042 
872-NS 120V AC 25 120 1.0210.000026 
872DPO-N5 120V AC 25 120 1.02/0.000026 
873-G1 24V DC 25 150 1.7/0.000042 
873DPO-G1 24V DC 25 150 1. 7/0.000042 
874-N5 120V AC 25 120 1.02/0.000026 
B75-G1 24V DC 25 150 1. 7/0.000042 
• All AC volts at 60 Hz 
• • Amps/milliseconds 

) 
Figure 1. Mounting the Horn on the AdaptaPiate 
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Place the horn on the mounting plate so that the tab 
at the top seats in slot on horn. Press horn firmly 
against plate and tighten screw at bottom of unit. 
See Figure 1. 

Volume Adjustment 

These devices have a volume adjustment screw (located 
on the grille front) factory set to maximum. To reduce 
volume level, turn set screw clockwise using the supplied 
1/16" (1.6mm) allen wrench. 

Table 2. Electrical Specifications 

Cat. No. Voltage Current 

870-G5 24V 50/60Hz 0.63A ---. 870-N5 120V 50/60 Hz 0.13A 

870-R5 240V 50/60 Hz 0.07A 

871-E1 12V DC 0.27A 

871-G1 24V DC 0.16A 
871-K1 48V DC 0.07A 
871-P1 125V DC 0.025A 
871-S1 250V DC 0.014A 

872-E5 12V 50/60Hz 1.25A 
872-G5 24V 50/60Hz 0.63A 

872-N5 120V 50/60 Hz 0.13A 
872-R5 240V 50/60 Hz 0.07A 
872DPO-G5 24V 50/60Hz 0.63A 
872DPO-N5 120V 50/60 Hz 0.13A 
872DPO-R5 240V 50/60Hz 0.07A 
873-Gl 24V DC 0.16A 
873-Kl 48V DC 0.07A 
873-P1 125V DC 0.025A 
873-51 250V DC 0.014A 
873DPO-E1 12V DC 0.27A 
873DPO-G1 24V DC 0.16A 
873DPO-J1 32V DC 0.13A 
873DPO-P1 125V DC 0.025A 

873DPO-S1 250V DC 0.014A 
874-E5 12V 50/60Hz 1.25A 
874-G5 24V 50/60Hz 0.63A 
874-NS 120V 50/60 Hz 0.13A 

874-R5 240V 50/60Hz 0.07A 
875-Cl 6VDC 0.70A 
875-E1 12V DC 0.27A 
875-G1 24VDC 0.16A 
875-J1 32VDC 0.13A 
875-P1 125V DC 0.025A 
875-51 250V DC 0.014A 

'550-18941SSUE 1 
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[iiiiRRI Sequence of Operation 
MWH for ACS, Griffith, IN 

Project 22429 

1. GENERAL INFORMATION 

1.1. GENERAL INSTRUCTIONS 

This Sequence of Operation is intended for use in conjunction with other Durr 
documentation such as the "Flow and P&l Diagram" (Dwg. 22429F001 & F002) 
which provide further information. 

For adjustment of the burner combustion system refer to the Owner's Manual. 

For normal maintenance please refer to the Purchased Equipment information 
in the Owner's Manual. 

1.2. INTRODUCTION 

Durr Environmental Inc is a world leader in the development of cost effective 
control technologies for the destruction of volatile organic compounds (VOCs), 
air toxics (TOXINS) and odors. The Company leads the industry in combining 
energy conservation principles with highly efficient destruction of airborne 
pollutants, and has hundreds of installations around the world. Durr has 
successfully treated some of the world's most difficult VOC control problems, 
including the design of the world's largest regenerative thermal oxidizer. 

The thermal oxidizer uses high temperature, residence time and turbulence to 
convert VOCs to carbon dioxide and water vapor. The wet scrubber uses 
recirculating water dosed with a basic solution to neutralize acid vapors. 

1.3. MAJOR COMPONENTS OF THE OXIDIZER 

1.3.1 Base Frame 

The base frame is a structural steel skid fabricated from tube steel on 
which the oxidizer vessel, heat exchanger, gas train, burner, and 
combustion air blower are mounted. The forced draft process fan is 
located adjacent to the heat exchanger inlet. 

1.3.2 Process Fan and Motor (123 MTR) 

Process air is pushed through the heat exchanger tubes, oxidizer, and 
scrubber by the forced draft process fan and exhausted through an 
exhaust stack. The 7.5 HP process fan motor (123 MTR) is controlled by 
a Variable Frequency Drive (VFD) which modulates fan speed to 
maintain static pressure in the abatement system. 

1 . 3. 3 Heat Exchanger 

The shell and tube style heat exchanger pre-heats the process air before 
entering the oxidizer's combustion chamber, and cools the process air as 
it leaves the combustion chamber. Inlet air flows through %"0D lnconel 
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600 tubes, and exhaust air flows around the outside of the same tubes 
to achieve heat transfer. 

1 3.4 Combustion Chamber 

The combustion chamber is where VOC oxidation occurs. The chamber 
is fabricated from 10 Ga. Hastelloy plate and stainless steel supports, 
and insulated with%" thick ceramic paper and 4D thick castable 
refractory. 

1.3.5 Burner and Fuel Supply Train 

Combustion chamber temperature is controlled by a Natural Gas burner 
system. The burner system, induding the fuel train consists of the 
following items: 

a) Ultraviolet flame scanner 

b) Flame Management control relay 

c) Spark ignition system (transformer and igniter) 

d) Combustion air train, including: 

1. Automatic flow control valve and actuator (4-20 rnA signal) 

2. Manual flow control valve 

3. Combustion Airflow Pressure Switch 

e) Fuel supply train, induding: 

1. Gas Safety Shutoff Valve 

2. Gas Blocking Valve 

3. Gas Flow Proportioning Regulator 

4. Gas Pilot Solenoid Valve 

5. Gas Pressure switches (high and low) 

1.3.6 Combustion Air Blower (FN-02) System 

Combustion air for the burner system is provided by a 2 HP combustion 
air blower (FN-02), which operates at a constant speed. The combustion 
airflow is controlled via an air flow control valve and modulating actuator 
(305 GVA). 

1.3.7 Fresh Air Damper (0:04/07 OM) 
The Fresh Air Damper (0:04/07 DM) directs fresh air into the abatement 
system for purging purposes prior to burner ignition, and provide an air 
source for the heat-up and idle modes of the oxidizer. 
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1.3 8 Process Interlock Signals 

Signal Name 
Thermox Ready 

Interlock signals from the process source controls to the Oxidizer 
controls are as follows: 

(a) Process Permit 
(b) Process Fan Running 

Status signals from the Oxidizer controls to client's SVE are listed below: 

Signal Type Address From To Address 
Digital 83:3/0 Thermox SVE N11:30/00 

Process Fan Status Digital 1:1/10 Therrnox SVE N11 :30/01 

Fresh Air Valves Digital Open 1:3/2 Therrnox SVE N11:30/02 

Therrnox Isolation Digital Open 1:1/6 Therrnox SVE N11 :30/03 Open 
Damper Closed 1:1/7 N11 :30/04 Clsd 

Recirc Pump Status Digital Flow OK 0:2/9 Therrnox SVE N11 :30/05 

Blowers Ready Digital SVE Therrnox N11 :30/06 

Blower Flow Normal Digital SVE Therrnox N11 :30/07 

Chamber Temperature Analog 1:6.0 Therrnox SVE F14:0 

Process Fan Flow Rate Analog 1:5.2 Therrnox SVE F14:1 

Exhaust Temperature Analog 1:6.1 Therrnox SVE F14:2 

Sump Level Analog 1:5.0 Therrnox SVE F14:3 

Recirc. Water Flow Rate Analog 1:5.1 Therrnox SVE F14:4 

Scrubber Water pH Analog 1:5.3 Therrnox SVE F14:5 

Interlock signals from the Oxidizer controls to the process source 
controls are as follows: 

(a) Oxidizer Ready to receive solvents (OXIDIZER AT TEMP 
TRANSMITS to GWTP PLC via SCADA). 

1 3.9 Main Control Panel 

All Oxidizer control functions are performed at the Main Control Panel 
that is located indoors near the wet scrubber. The major components of 
the wall mounted control panel are: 

(a) Programmable Logic Controller 
(performs all system logic control, alarms, etc.) 

(b) Flame Safety Control System 
(provides ignition and flame failure protection.) 

(c) High Temperature Limit Controls 
(d) Oxidizer and Scrubber Status indicator lights 
(e) Circle Chart Recorder 
(f) Motor Starters and discrete controls 
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1.4. MAIN FEATURES OF THE OXIDIZER 

1.4.1. Air Flow Through the Oxidizer 

Sequence of Operation 
MWH for ACS, Griffith, IN 

Project 22429 

This process fan is located on the inlet side of the oxidizer and pushes 
air through the heat exchanger, the oxidizer, and the scrubber. 

The process air isolation damper is opened to allow process air into the 
combustion chamber. 

The Programmable Logic Controller (PLC) performs the sequencing of 
these solenoid valves. 

When the Oxidizer is in SHUTDOWN mode, the process isolation 
damper will remain open until the oxidizer has cooled to 200°F. 

1.4.2. Combustion Chamber Temperature Control 

The temperature in the oxidizer's combustion chamber is maintained at 
set point by modulating the firing rate of the burner by using a 
Proportional/Integral/Derivative controller, located on the control panel 
door. The set point for the controller is generated by a Type K 
thermocouple (TIC). 

The burner control loop consists of three main elements: 

a) Process Variable (combustion chamber thermocouple) 
b) Burner temperature controller (PI D) 
c) Controlled Variable: Modulating combustion air valve 

Operation: The PID control loop operates in the AUTOMATIC 
configuration mode under normal operating conditions. The set point 
value is obtained from the operator input. The Control variable output is 
continually updated based on calculations made by the PID controller. 
When the PID controller is placed in the MANUAL control mode, the 
control variable output may be adjusted manually. 

WARNING: WHEN OPERATING MANUALLY, SYSTEM 
TEMPERATURES MUST BE CAREFULLY MONITORED AT ALL 
TIMES TO ENSURE THAT SYSTEM TEMPERATURES DO NOT 
REACH LEVELS THAT MAY BE DAMAGING TO THE OXIDIZER 
AND/OR IT'S ASSOCIATED DUCTING. 
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1.4.3. Process Fan Speed Control 

Sequence of Operation 
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WARNING: WHEN OPERATING MANUALLY, SYSTEM PRESSURES 
MUST BE CAREFULLY MONITORED AT ALL TIMES TO ENSURE 
THAT SYSTEM PRESSURES DO NOT REACH LEVELS THAT MAY BE 
DAMAGING TO THE OXIDIZER AND/OR IT'S ASSOCIATED DUCTING. 

The pressure control loop maintains a static pressure setpoint at the 
process fan inlet by modulating airflow through the oxidizer and system 
ductwork by varying process fan motor speed with a Variable Frequency 
Drive (VFD). 

The control loop consists of three elements: 

a) Pressure transmitter (PT 208) piped to the oxidizer inlet duct 
b) Pressure loop controller (VFD-PID) 
c) Controlled variable: A 4-20 mA signal is sent to the VFD 

The Process fan speed is constantly modulated to maintain its pressure 
set point (SP). The Control variable output is continually updated based 
on calculations made by the PID controller with reference to the 
Pressure process variable (PV). 

1.4.4. Oxidizer Warm Up Period 

During its warm up period, the Oxidizer pulls fresh air through the fresh 
air damper and does not accept process air stream. From start up, the 
Combustion chamber temperature is raised until the chamber reaches 
1400°F setpoint. After 20 minutes, the Oxidizer is READY TO RECEIVE 
SOLVENTS. 

1.4.5. Oxidizer Idle Mode 

In IDLE mode, the Oxidizer does not accept process air stream, its air 
source for combustion is from a fresh air damper (0:04/07 DM). 

1.4.6. Oxidizer Interface to Process 

The Oxidizer to Process Interlocks are carried out through discrete 
signals. Interlock signals from the Process source controls to the 
oxidizer controls are as follows: 

(a) Blowers Ready 
(b) Blower Flow Normal 
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Interlock signals from the oxidizer controls to the Process source 
Controls are as follows: 

(c) Oxidizer Ready to receive solvents (OXIDIZER AT TEMP 
transmitted to GWTP PLC via SCADA). 

Once started the oxidizer will heat up to its chamber temperature 
setpoint warm up period in the 'Incinerate Mode'. 

Once the Process controls see this signal the Isolation damper will start 
to open to allow process air into the oxidizer. At this point the control of 
the VFD Process fan is released to the speed control PID loop in the 
VFD Controller. 

Should the process isolation damper fail to open or go to a fault 
condition, the oxidizer will switch to cool down mode. 

The following conditions are required to enable the OXIDIZER AT TEMP 
to receive solvents: 

a) Burner enable mode must be selected. 
b) The oxidizer purge permissive must be satisfied. 
c) The combustion chamber temperature must be equal to, 

or greater than 1450°F. 

In the event that OXIDIZER AT TEMP state is lost due to a Fault, the 
process isolation damper will close and the process air stream will be 
diverted away from the oxidizer and go into COOL DOWN mode. 

However, if the Oxidizer has a less serious Alarm condition occur then it 
will continue to operate online until such time as the oxidizer shuts down 
on a fault condition. 

1.4.7. IMPORTANT WARNING 

Operation of your process while the Oxidizer is not "Ready" or 
otherwise not in good working order may violate your operating 
permit and may result in the release of noxious or hazardous 
substances. 

Always consult your environmental and legal staff before 
commencing or continuing operations if your Oxidizer is not on line, 
"Ready", or in good working order. 
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1.5. MAJOR COMPONENTS OF THE SCRUBBER 

1.5.1. Quench Spray Header 

Sequence of Operation 
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A spray header located in the process duct at the scrubber inlet 
fabricated from AL6XN pipe is fitted with one (1) 30° BETE Fog Spray 
nozzles, Model MP218NN. 

1.5.2. Scrubber Vessel 

The scrubber vessel is fabricated from AL6XN material and fonns the 
sump to store recirculation water, and houses the packing media, 
recirculation water spray headers, makeup water spray headers, and 
mist eliminator. 

1.5.3. Packing Media 

Rauschert RMSR 40 packing media consists of nominal 1 %" diameter 
rings made of 316 stainless steel that are installed to a depth of 
approximately six feet. The media ensures intimate mixing of the 
process air with the recirculation water to be sure acid vapors are 
neutralized. 

1.5.4. Recirculation Pump (PP-01) 

A Goulds Model 3298 size 2X3-6 S centrifugal style, magnetically 
coupled pump recirculates water from the scrubber sump to the 
recirculation spray header and the quench spray header. 

1.5.5. Caustic Metering Pump (416P) 

An LMI/Milton Roy Model C941-36 doses sodium hydroxide (base) liquid 
into the recirculation piping to maintain proper pH to neutralize acid 
vapors. 

1.5.6. Recirculation Water Spray Headers 

Two recirculation water spray headers located near the top of the 
scrubber vessel fabricated from AL6XN pipe are fitted with a total of four 
90° BETE Fog Spray nozzles, Model MP437M. These nozzles spray 
recirculation water on top of the scrubber packing to scrub acid vapors 
from the process airstream. 

1.5.7. Makeup Water/Mist Eliminator Spray Headers 

Two makeup water spray headers located near the top of the scrubber 
vessel fabricated from Al6XN pipe are fitted with a total of four 90° 
BETE Fog Spray nozzles, Model MP125M. These nozzles spray fresh 
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water on the under side of the mist eliminator to remove any potential 
deposits to insure maximum mist elimination. 

1.5.8. Mist Eliminator 

A Munters vane style mist eliminator fabricated of lnconel 625 removes 
water droplets from the process airstream at the top of the scrubber 
vessel. 

1.6. MAIN FEATURES OF THE SCRUBBER 

1.6.1. Air Flow Through the Scrubber 

The scrubber neutralizes potential acid vapors from the oxidizer exhaust. 
The gas to be treated enters at the bottom of the packed tower and is 
intimately contacted in a countercurrent fashion in the packed section by 
the scrubbing liquid, which is sprayed onto the tower packing. After the 
acidic contaminants have been removed, the gas stream passes upward 
in the tower through the mist eliminator where entrained droplets are 
removed before it is permitted to enter the stack. The spent scrubbing 
liquid is collected in the sump at the bottom of the tower. The scrubbing 
liquid is recirculated to the top of the packed section of the tower after 
the addition of makeup reagent, sodium hydroxide (NaOH). A small 
sidestream is sprayed at the scrubber inlet to quench to inlet airstream 
from the oxidizer. 

1.6.2. pH Control 

pH is measured in the recirculation water and maintained by dosing 
caustic liquid using a metering pump. 

1.6.3. Conductivity Control 

Conductivity is measured in the recirculation water and maintained via 
blowdown cycles by removing a water volume of high conductivity and 
replacing it with fresh makeup water to reduce conductivity. 
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2. SEQUENCE OF OPERATION 

2.1. INITIATING SCRUBBER STARTUP 
a) Fill scrubber sump by opening Makeup water valve 0:02/12SOL. 

b) Confirm proper water level in sump via "HIGH SUMP" indicator light 
illuminated on control panel (426DPT). 

c) The program logic cycles all automatic valves in scrubber plumbing. 

d) Set and confirm valves are in normal operating position. 

e) Program turns on recirculation pump 111 MTR. 

f) Confirm water flow rate of 60 GPM at flow meter 430DPT in 
recirculation piping. 

g) Confirm pH 821 PHT and Conductivity 826CNT analyzers are ready 
and operational. 

h) For initial startup, calibrate both the pH and conductivity analyzers 
per manufacturer's instructions. 

i) Begin oxidizer startup with PURGE sequence. 

j) Confirm air pressures and temperatures in scrubber. 

2.2. /NIT/A TING OXIDIZER STARTUP 

This procedure is initiated by pushing the start button that causes the 
Auto Start-Up sequence to latch. 

a) Fresh Air Damper (0:04/07 OM) Opens 

b) The Main process isolation valve is proved to be closed. 

c) The Combustion Air blower (107MTR) starts. 

d) At the same time as the combustion blower, the Process Fan 
(123MTR) starts and ramps up to 25Hz. 

e) The OXIDIZER Purge Sequence starts (See 2.4) 

f) The Purge sequence and Burner Permissives are proved. 

g) The Auto Ignition sequence commences and the oxidizer burner 
lights. 

h) The oxidizer Gets to temperature and signals the Process (Ready to 
receive solvents) 

i) The Main isolation Damper starts to Open at the same time the Fresh 
air damper (0:04/07DM) closes to atmosphere. 

j) The Main Draft fan (123MTR) ramps up to speed and then releases 
the VFD to control on the VFD Pressure PID loop. 

k) The oxidizer is now running. 

Also see Section 4.5 for Oxidizer Operating Conditions. 
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2.3. SYSTEM PURGING REQUIREMENTS 
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Before the control system will test for Purge permissive the Oxidizer must be in 
BURNER ENABLE mode and the Process Fan (123 MTR) must be running. 

2.4. PURGE PERMISSIVE COMPONENTS 

The Oxidizer Purge Permissive signal consist of a series of "hard wired" signals 
and PLC derived enabled signals that must all be satisfied before the system 
purge timer (213TMR) begins timing. 

These are as follows: 

a) Fresh Air Damper (0:04/07 OM) limit switch (proved open). 

b) The Process isolation damper closed hardwired interlock is present. 

c) Gas Blocking valve proved closed (322SSV/324BV) 

d) Gas Valve at Low fire position (309LS) 

e) Process fan airflow is proven (208DPS) 

f) Process fan running from VFD (123VFD) 

g) Combustion Blower Fan running (0:02/00MS) 

h) Combustion Blower Airflow proven (211 DPS) 

i) Combustion Chamber High temperature limit OK (221 HTL). 

j) Purge Enable from PLC (0:02/01 CR) 

When all the purge permissives are satisfied, then the system purge timer 
begins timing. The purge time is determined by the amount of time that it takes 
to complete at least four clean air changes through the oxidizer. 

WARNING: DO NOT RESET THE PURGE TIME TO A VALUE LESS THAN 
THE CORRECT VALUE REQUIRED FOR FOUR COMPLETE FRESH AIR 
CHANGES. DO NOT DISABLE OR "JUMP OUT" SAFETY DEVICES OR 
CIRCUITS. DAMAGE MAY RESULT TO EQUIPMENT AND INJURY AND/OR 
DEATH MAY OCCUR TO PERSONNEL. 

2.5. BURNER PERMISSIVE REQUIREMENTS 

Before the control system will test for burner permissive, the oxidizer's selector 
switch must be in BURNER ENABLE and the purge cycle must be complete. 
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2.6. BURNER PERMISSIVE COMPONENTS 

Sequence of Operation 
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The Oxidizer burner permissive consist of a series of "Hard Wired" components 
that must be satisfied, these are as follows: 

a) Not Low gas pressure (300PS1). 

b) Not High gas pressure (300PS2). 

c) Purge time Completed (213TMR). 

d) Burner is enabled (300SS) 

e) High temp OK (223CR) 

f) Burner air flow proven (211 CR) 

g) PLC Stop burner relay not on (0:02/0BCR) 

When all the burner permissive and Purge signals are satisfied, the burner 
ignition sequence starts. 

WARNING: DO NOT DISABLE OR "JUMP OUT" ANY SAFETY DEVICE OR 
CIRCUIT. DAMAGE MAY RESULT TO EQUIPMENT AND INJURY OR DEATH 
MAY OCCUR TO PERSONNEL 

2. 7. BURNER IGNITION SEQUENCE 

2. 7. 1. Auto-Ignition Sequence 

Once the Purge sequence has been completed and the Burner 
permissives are proved the Flame Safety relay (304FR) sequences the 
safe establishment of the Burner Flame. 

This happens in the following sequence: 

a) The PLC Burner Ignite relay (532CR) is momentarily energized. 
b) The Burner Gas valve (305GVA) go to low fire. 
c) The Pilot valves (312SOU313SOL) is opened 
d) The Pilot Ignition transformer (316XF) is turned on. 
e) The UV Scanner (316UV) detects the Pilot flame. 
f) The Gas Blocking Valve (324BV) is opened. 
g) Main flame is established 

This is a basic version of the Flame Safety relay burner ignition 
sequence, for more specific details please refer to the Honeywell 
documentation contained in the equipment manuals. 

2.8. COMBUSTION CHAMBER TEMPERATURE RAMP 

The Burner can have a ramp rate if set as an option on the Honeywell 
temperature controller. The Burner is programmed for a 15 minute delay to 
high-fire operation and takes approximately 6 hours to heat up from cold start. 
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2.9. OXIDIZER INC/NERA TE MODE 
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The Combustion chamber temperature ramps up to 1500°F. When the 
temperature goes above 1400°F, a 20 minute PLC timer is started and the 
OXIDIZER AT TEMP indicator light on the master control panel begins to flash. 
After this timer has expired and Combustion chamber temperature has reached 
incineration temperature with all other inter1ocks present, the OXIDIZER AT 
TEMP green indicator fight on the control panel will be on steady. The oxidizer is 
now READY TO RECEIVE SOLVENTS. 

2.10. OXIDIZER SHUTDOWN 

2.10.1.Extended Duration Shutdown 

CAUTION: Before Oxidizer Shutdown, verify that all process equipment is 
secured. Shutdown will interrupt OXIDIZER AT TEMP and process exhaust will 
be stopped (or diverted to atmosphere if bypass damper is present) .. 

Push the AUTO STOP button. The following shutdown sequence will occur: 

a) The signal 'Ready to receive solvents' is turned off to the Process 

b) The Oxidizer Fresh Air Damper (0:04/07 DM} opens 

c) The Oxidizer burner is shut off 

d) The system goes into COOL DOWN mode. 

e) The oxidizer continues to operate in this mode until the cooldown 
time has expired. At this point the oxidizer Process Fan (123MTR) 
and Combustion Air Fan (107 MTR) will shutdown. 
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3. CONTROL SYSTEM COMPONENTS 

3. 1. OPERA TOR CONTROLS 

An AUTO START and AUTO STOP push button are installed on the control 
panel to start or stop the system. 

3.2. SCRUBBER LEVEL CONTROL 

1. Recirculation pump 111 MTR operates under normal conditions. Water level 
in scrubber sump slowly: 

1.1. rises due to addition of NaOH to neutralize the HCI vapors. 

1.2. rises due to addition of makeup water used to wash mist eliminator. 

1.3. lowers due to evaporation. 

2. Open Makeup water valve 0:02/12SOL when Low level is detected. 

3. Signal SCRUBBER LOW SUMP alarm indicator light if low Level is detected 
by Rosemount pressure transmitter for more than 10 minutes. 

4. Close Makeup water valve 0:02/12SOL when High level is detected. 

5. Signal SCRUBBER HIGH SUMP alarm when High Level is detected for 
more than 1 0 minutes. 

6. Start system shut down if High-High Level is detected for more than 
5 minutes. 

3.3. SCRUBBER pH CONTROL 
A discrete output signal to the LMI dosing pump controls pH. 

1. Confirm recirculation water flow rate at 430DPT is in range for the pH control 
loop to be active. 

2. At pH 6.5 the pH analyzer 821PHT turns on caustic metering pump 416P. 
3. SCRUBBER PH LOW indicator light turns on at pH 6.0. Sound alarm hom 

after 1 0 minutes. 

4. At pH 9.0 the pH analyzer 821PHT turns off caustic metering pump 416P. 

5. SCRUBBER PH HIGH indicator light turns on at pH 9.0. Sound alarm hom 
after 1 0 minutes. 
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3.4. SCRUBBER BLOW DOWN CONTROL 
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1. Open blow down valve 0:02/15SOL when the conductivity analyzer 826CNT 
exceeds 40 mS/cm2 (milliSiemens per centimeter squared). 

2. Blow down valve 0:02/15SOL remains open until Low Level LSL3001 
detected on sump control {approximately 15" w.c. on meter). 

3. Open fresh water makeup valve 0:02/12SOL at mist eliminator until 
adequate water level is achieved (approximately 19" w.c. on meter). 

4. Every 2 hours blow down turns on for 3 minutes, or until Low Level is 
achieved. 

3.5. INSTRUMENTATION 

3.5.1. Combustion Chamber High Temperature Limit (221 HTL) 

A combustion chamber high temperature limit (221 HTL) is located on the control 
panel face and will prevent burner operation in the event of an excessive 
combustion chamber temperature condition. Its output function is a hard-wired 
interlock in the oxidizer purge permissive chain and its operation will terminate 
purge complete and isolate any process dampers feeding the oxidizer. Normal 
set point for this function is 1850°F. 

3.5.2. Chart Recorder 

A Honeywell Circle Chart Recorder is located on the control panel door that 
records combustion chamber temperature, scrubber temperature (post quench), 
and process inlet air flowrate. (See Owner's Manual for setup details) 

3.5.3. Scrubber Flowmeter 

A Rosemount Modei8800CF020HA1N1D1M5 flowmeter is located in-line 
recirculation piping and measures recirculation flow rate in GPM (Gallons Per 
Minute). The flowrate is displayed locally on the flowmeter and also sends an 
analog output signal to the PLC. 

3.5.4. Scrubber level Transmitter 

A Rosemount Model 3051CD2A03A 1AS5M5 (hydrostatic) pressure transmitter 
is located on the scrubber vessel and measures water level in the scrubber 
sump. The transmitter sends a discrete output signal to the PLC for warning 
and fault. 

3.5.5. Scrubber Conductivity Sensor and Analyzer 

A Rosemount Model228-02-20-54-61 conductivity sensor is located in the 
recirculation piping and measures recirculation water conductivity in mS 
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(milliSiemens). The conductivity value is displayed on a Rosemount Model 
54eC analyzer that sends a discrete output signal to the PLC for warning and 
fault. 

3.5.6. Scrubber pH Sensor and Analyzer 

A Rosemount Model 398-10-31-54-62 pH sensor is located in the recirculation 
piping and measures recirculation water pH. The pH value is displayed on a 
Rosemount Model 54EPH/ORP-01 analyzer that sends an analog output signal 
to the PLC. 

3.6. SYSTEM ALARMS 

System alarms are signaled by an alarm hom and indicator lights on the master 
control panel. 

3. 7. FIELD COMPONENTS 

3. 7 .1. Motor Starters 

Motor starters are located in the Main control panel. Motor starter(s) 
within the control panel are controlled via the PLC program. 

3. 7.2. Variable Frequency Drive 

A Fuji variable frequency drive controls the Process fan Motor (123 MTR) 
speed. 

3.7.3. Process Fan (123 MTR) 

The oxidizer Process fan provides airflow through the Oxidizer and is 
driven by the Process fan Motor (123 MTR). 

3.7.4. Combustion Air Blower (107 MTR) 

The Combustion Air Fan (107 MTR) provides combustion air to the 
burner. 

3.7.5. Fresh Air Damper (0:04/07 OM) Actuator 

The oxidizer Fresh Air Damper (0:04/07 OM) actuator opens and closes 
the oxidizer Fresh Air Damper (0:04/07 OM). The actuator is controlled 
from the control panel. End limit switch(s) provide the control system with 
damper status. 
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3.7.6. Field Mounted Burner Controls 

The field mounted burner controls consist of: 

a) Main Gas Safety Shut-Off Valve {322SSV) 

b) Main Gas Block Valve (324BV) 

c) Gas Pilot Solenoid Valve (312SOU313SOL) 

d) Gas Pressure switches (300PS1/300PS2) 

e) Combustion Airflow pressure switch (211 DPS) 

f) Self Checking Ultra Violet Flame Scanner (316UV) 

g) Spark Ignition Transformer 

h) Spark Igniter (316SP) 

3. 7. 7. Pressure Switches 

Pressure switches are provided to monitor high and low fuel pressure, 
process airflow proving, combustion air pressure proving, and differential 
pressure across the scrubber packing and scrubber mist eliminator. 
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4. OPERATING THE OXIDIZER 

4.1. SYSTEM PRE-CHECKS 

4.1.1 Personnel Safety Check 

Prior to starting or re-starting or operating the oxidizer, ensure that no 
personnel are inside or in dangerous proximity to the oxidizer or any 
other machinery that may be started directly or indirectly or any other 
operating machinery. Also ensure that all equipment is in proper repair 
and working condition. 

4.1 2 Applying Power 

Close the disconnect switch for the 460VAC control panel power supply. 
No motors should start at this time. Tum on the circuit breakers inside 
the control panel board. 

4.1.3 Instrumentation Check 

Ensure that all high temperature limit controls are not tripped; reset any 
that are. Check and reset any alarms that may exist. If an alarm 
condition persists after resetting, it must be rectified before continuing. 

Ensure that all PID temperature and pressure controllers are in the 
automatic mode. 

Verify that the chart recorder is turned on and functioning. 

4.2. /NIT/A TING OXIDIZER STARTUP 

4.2.1. Start the Oxidizer 

Start the Oxidizer by pushing the green AUTO START button 

Note: If the Oxidizer fails to complete the start-up sequence it will go into 
cool down mode. 

4.3. MONITORING OXIDIZER STARTUP 

4.3.1. Combustion Air Fan (1 07 MTR) Start 

Fifteen seconds after initiating oxidizer start, the combustion air blower 
(107 MTR) is started. 
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4.3.2. Process fan (123 MTR) Start 

Sequence of Operation 
MWH for ACS, Griffith, IN 

Project 22429 

With the Combustion Air Blower start signal the Oxidizer Process Fan 
(123 MTR) is started. 

4.3.3. System Purge Cycle 
Typically after the Process Fan has started, the purging cycle begins. 
The purge time is determined by the amount of time required for four 
fresh air changes to be introduced through the oxidizer. (See 2.4 for 
Details). 

If any of the interlocks fail during purge timing, the purge cycle will re
start from the beginning after the failed device has been rectified. 

4.3.4. Automatic Burner Ignition 
When the system purge cycle has successfully completed, an automatic 
Burner Ignition sequence is initiated. 

If all of the burner permissives are satisfied the main gas safety shut-off 
valve is opened and the burner is ignited. For a detailed description of 
the burner ignition sequence see: BURNER IGNITION SEQUENCE in 
Section 2.7 

4.4. TROUBLESHOOTING OXIDIZER STARTUP 

4.4.1. Combustion Air Fan (107 MTR) Will Not Start 

a) Check 460VAC Circuit Breaker and starter overloads on the 
motor protector (1 07CB) in the control panel are not tripped. 

4.4.2. Process fan (123 MTR) Will Not Start 
a) Check VFD is not faulted or stopped. 
b) Ensure that no high outlet temperature conditions exist. 
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4.4.3. System Fails to Purge 

Sequence of Operation 
MWH for ACS, Griffith, IN 

Project 22429 

a) Check the Fresh Air Damper (0:04/07 OM) limit switch is 
open. 

b) Check the Process Isolation Damper is closed 
c) Check both the Safety Shutoff Valve and Gas Blocking valve 

are proved dosed (322SSV/324BV) 
d) Check the Gas Valve is at Low Fire Position (309LS) 
e) Check the Process fan airflow is proven (PSL209) 
f) Check the running signal from the Process fan VFD (123VFD) 
g) Check the Combustion Blower Fan is running (0:02/00MS) 
h) Check the Combustion Blower Airflow proven switch (PSL 

1091) 
i) Check the Combustion Chamber High temperature limit is not 

tripped (221HTL). 
j) Check the Flame Safety relay (304FR) flame fault not 

detected (1311TR) 
k) Check PLC Burner stop relay is not energized (0:02/0BCR) 
I) Check the Purge Enable relay is energized (0:02/01CR) 

4.4.4. Burner Fails to Ignite 

One time automatic burner ignition fails to ignite burner(s): 

a) System purge cyde must be complete. 
b) Burner permissive must be satisfied 
c) Check Flame UV scanner is not dirty, sooty, or is blocked in 

any way. 
d) Check for "Flame Ouf' message Flame Safety relay and/or 

the operator interface. 

4.5. OXIDIZER OPERATING CONDITIONS 

4.5.1. Incinerate Mode 

INCINERATE temperature setpoint is 1500°F. When the combustion 
chamber reaches 1400°F, a 20 minute delay period is started to ensure 
there is adequate heat prior to increasing airflow through the oxidizer. 
When both of these conditions are true, the OXIDIZER AT TEMP relay is 
energized. The oxidizer is now ready to accept VOC laden process air. 

4.5.2. Fresh Air and Process Isolation Damper 

The process isolation damper will open with respect to the Oxidizer when 
the system is OXIDIZER AT TEMP. Upon detecting the Isolation damper 
move from its dosed position the Fresh Air Damper (0:04/07 OM) will 
close after flow is proven from the blower shed. 
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4.5.3. Process fan Speed Control 

Sequence of Operation 
MWH for ACS, Griffith, IN 

Project 22429 

The Process fan speed is controlled by the PID function of the VFD. The 
INCINERATE set point is set between -0.10" w.c. to -0.20" w.c. This will 
cause an increase in Process Fan speed when the isolation damper 
opens. 

The Oxidizer is now in full INCINERATE mode and will continue in this 
mode until manually shutdown, or a system alarm causes loss of 
OXIDIZER AT TEMP. Minimum fan speed is set at 25 Hz. 

4.6. TROUBLESHOOTING DURING OXIDIZER OPERA T/ON 

4.6.1. Temperature Will Not Ramp Up 
a) Check the temperature controller(s) operation mode- Should be set 

to "Automatic" 
b) Check the operation of the Gas valve actuator 
c) Check the system gas pressure 
d) Ensure that the burner equipment is operational. 
e) Check the correct parameters on the burner PID control loop 

4.6.2. OXIDIZER NOT AT TEMP 
a) Check that operational temperature has been achieved. 
b) Check for Faults or Alarms on the system and reset if necessary 

4.6.3. Fresh Air Damper (0:04/07 OM) Will Not Close 

a) Check that OXIDIZER AT TEMP is attained. 
b) Check that Process Isolation Damper is FULLY open to oxidizer. 

4.6.4. Process Isolation Damper Will Not Open 

a) Check that OXIDIZER AT TEMP to receive solvents is attained. 

4.6.5. Inlet Pressure Incorrect 
a) Check the pressure controller operation mode - Should be set to 

"AUTO" 
b) Ensure that the Fresh Air Damper (0:04/07 OM) is closed. 
c) Ensure that the Process Isolation Damper is open to the Oxidizer. 
d) Check that OXIDIZER AT TEMP is attained. 
e) Check operation of pressure transmitter. 
f) Check tubing connections to the pressure transmitter. 
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4.7. SHUTTING DOWN THE OXIDIZER 

Sequence of Operation 
MWH for ACS, Griffith, IN 

Project 22429 

Note: Initiating oxidizer shutdown will immediately interrupt OXIDIZER AT TEMP 
status. 

Shut down the oxidizer by pushing the red AUTO STOP button once initiates 
Oxidizer Cool Down mode. Pushing the button a second time will put the 
oxidizer in an immediate shutdown. 

4.8. SHUTTING DOWN THE OXIDIZER TROUBLESHOOTING 

a) Check STOP push button for proper operation. 
b) Check PLC input from selector switch. 

4.9. MONITORING OXIDIZER SHUTDOWN 

4.9.1. Burner Shutdown 

After Oxidizer SHUTDOWN has been selected, burner operation is 
stopped immediately. 

4.9.2. Fresh Air and Process Isolation Dampers (M8-M9) 

The Fresh Air/Barometric Damper (0:04/07 OM) opens and the Process 
Isolation Damper closes with respect to the oxidizer. 

4.9.3. Process Fan 

The Process Fan operates at 25Hz. to pull in fresh air until the oxidizer 
has cooled for 60 minutes and/or cooled to 200°F. 

4.10. TROUBLESHOOTING OXIDIZER SHUTDOWN 

4.1 0.1. Burner Will Not Shutdown 
a) Check "Burner Enable" selector switch. 
b) Check PLC input from selector switch. 
c) Manually press the burner shutdown push button. 
d) Confirm that the main safety shutoff valve is de-energized and 

closed. 

4.10.2.Fresh Air Damper (0:04/07 OM) Will Not Open 
a) Ensure that unit is NOT OXIDIZER AT TEMP. 
b) Check electrical signal to damper actuator. 
c) Check for a mechanical bind. 
d) Check battery charge level. 
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4.10.3.Process Isolation Damper Will Not Close 
a) Ensure that unit is NOT OXIDIZER AT TEMP. 

4.10.4.Process fan (123 MTR) Will Not Shutdown 

Sequence of Operation 
MWH for ACS, Grifflth, IN 

Project 22429 

a) Is the average combustion chamber temperature less than 200°F? 

4.10.5.Combustion Air Fan (107 MTR) Will Not Shutdown 
a) Is the average combustion chamber temperature less than 200°F? 

4.11. SYSTEM POST CHECK 

4.11.1.Remove System Power 

If the Oxidizer is to be shutdown for an extended period of time ensure 
that ALL power disconnect switches are turned off. Be certain that the 
system is secured and left in a safe, cool condition. 

4.11.2.Secure System Fuel Supply 

Shutoff the natural gas fuel supply by closing the manual shutoff valve. 

4.12. DESCRIPTION SUMMARY ALARMS: 
There are three types of alarms displayed as follows: 

(S) SHUTDOWN = an alarm event that will cause a disruption to customer 
process by causing loss of OXIDIZER AT TEMP and or loss of Purge Complete. 

(W) WARNING= an alarm event that will NOT cause a disruption to customer 
process but will require acknowledgment and action by an operator. 

4.12.1.Cornbustion High Temp Warning: (W) 

The combustion chamber high temperature warning device has detected 
1650°F or greater in the combustion chamber which shuts off the burner 
due to a potential high solvent loading condition to the oxidizer inlet. The 
burner will re-ignite when chamber temperature falls below 1650°F, but 
WILL NOT re-ignite below 1400°F due to loss of Purge Complete. 
OXIDIZER NOT AT TEMP indicator light illuminates below 1400°F. 
Effects: Loss of OXIDIZER AT TEMP (unless high solvent loading to 
self-sustain temperature) and loss of Purge Complete. 

4.12.2.Combustion High Temp Fault: (5) 
The combustion chamber high temperature shutdown device has 
detected 1850°F or greater in the combustion chamber which has 
caused a complete shutdown, and closed the isolation damper to the 
process. The system will then go into a Cool Down mode and the blue 
COOL DOWN indicator light illuminates. 
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Effects: Loss of OXIDIZER AT TEMP and loss of Purge Complete. 

4.12.3.Fiame Fault: (W) 
The flame safety controller UV scanner has not detected a viable flame 
signal at the burner and has turned off the burner. 
Effects: Possible loss of OXIDIZER AT TEMP if combustion chamber 
temperature is allowed to fall below the OXIDIZER AT TEMP 
temperature set point (1400°F) before the burner is re-lit. 

4.12.4.Recirc. Flowrate OK: (S) 
1. The flow meter 430DPT has detected flowrate out of range or Joss of 

signal from flowmeter (35 GPM < 430DPT < 70 GPM). 

2. Sound alarm and extinguish indicator light on MCP. 
3. Initiate STOP sequence, beginning with Cool Down mode. 

4.12.5.Scrubber High Temp Warning, Fault: (W, S) 
1. The scrubber temperature thermocouple TE203 located just below 

the scrubber packing media has exceeded a programmed set point 
of 170°F and has caused a loss of Purge Complete and has stopped 
the Oxidizer Burner. Sound alarm and illuminate SCRUBBER HIGH 
TEMP WARNING indicator light on MCP. 

2. Open Emergency Quench valve 0:04/01SOL. 
3. Check for sufficient recirculation flowrate on flowmeter 430DPT 

display. 
4. If temperature continues to increase to 190°F, the plumbing from 

pump discharge is likely plugged, or pump is defective, or valve is 
closed. 

5. Effects: Loss of OXIDIZER AT TEMP. 

4.12.6.Media Pressure Drop OK: (W) 
1. Pressure switch 1:03/04PS has sensed high pressure drop across the 

scrubber packing. Sound alarm hom and extinguish green indicator 
light. 

2. Wash mist eliminator continuously for 10 minutes (open 0:02/12SOL). 

3. If switch does not reset, schedule inspection/maintenance of scrubber 
packing. 

4.12.7.Demister Pressure Drop OK: (W) 
1. Pressure switch 1:03/0SPS has sensed high pressure drop across the 

mist eliminator. Sound alarm hom and extinguish green indicator 
light. 

2. Wash mist eliminator continuously for 10 minutes (open 0:02/12SOL). 

3. If switch does not reset, schedule inspection/maintenance of demister. 
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4.12.8.Scrubber pH Low: (W) 

Sequence of Operation 
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1. The pH sensor 821 PHT and analyzer AIC304 have detected pH less 
than 4.0. Sound alarm hom and illuminate indicator light. 

2. Effects: Insufficient caustic addition to scrub acid vapors. 

4.12. 9. Scrubber pH High (821 PHT): (W) 
1. The pH sensor 821PHT and analyzer AIC304 have detected pH 

greater than 10.0. Sound alarm hom and illuminate indicator light. 
2. Effects: Excessive caustic addition. 

4.12.10.Water Conductivity OK (826CNT): (W) 
1. The conductivity sensor 826CNT and analyzer AIC306 have detected 

conductivity greater than 40 mS/cm2
. Sound alarm hom and 

illuminate indicator light. 
2. Initiate blowdown cycle. 
3. Effects: Eventual precipitation of solids in the recirculation water that 

could plug spray nozzles and reduce scrubbing performance. 
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4.13. ACRONYMS 

AE = Analytical Element (pH or conductivity} 

AIC =Analytical Indicating Controller 

AI = Analog Input 

AO = Analog Output 

BV = Ball Valve, Blocking Valve 

CA = Combustion Air 

CR = Contact Relay 
CNT = Conductivity transmitter 

Dl = Discrete Input 

DO = Discrete Output 
OPT = Differential Pressure Transmitter 

FIT = Flow Indicating Transmitter 
FR = Flame Relay 

HTL =High Temperature Limit 
LSH =Level Switch High (analog setpoint} 

LSH = Level Switch High High (analog setpoint) 
LSL =Level Switch Low (analog setpoint) 

MTR =Motor 

NG = Natural Gas 
PHT= pH transmitter 

PI = Pressure Indicator 

PSL = Pressure Switch Low 
PSH = Pressure Switch High 

P&l Diagram = Piping and Instrumentation Diagram 
PG = Process Gas 
SOL = Automatic Ball Valve 

SP = Spark Igniter 

SSV = Safety Shutoff Valve 
TC = Temperature Controller 

TE =Temperature Element 

TIR =Temperature Indicating Recorder 

TO = Thermal Oxidizer 

UV = Ultra Violet 

XF = Ignition Transformer 
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APPENDIXL 

Control and Instrumentation Equipment Specifications 

• Programmable Logic Controller 
• Human Machine Interface 



MANUFACTURER'S PRODUCT SPECIFICATIONS 

Programmable Logic Controller 



ll' Rockwell Automation 

Allen-Bradley 

Connect to the Future Today with Allen-Bradley's 
SLC 5/05™ Processor with Ethernef® 
SLC 5/05 Programmable Controllers 
(Cat. Nos. 1747-L551, -L552, -L553) 

Product Profile 

Processor Overview: 

Allen-Bradley's SLC 5/05 Programmable Controllers (1747-L551, 
1747-L552, and 1747-L553) provide high bandwidth networking for 
standards-based distributed programmable controller systems. They 
bring 10 Mbps Ethernet connectivity to the popular SLC 500™ family 
of programmable controllers. 

Allen-Bradley supports TCPIIP (Transmission Control Protocol/Internet 
Protocol), a communication protocol in wide use over Ethernet networks. 
We integrate control systems with supervisory monitoring and infor
mation management systems through the SLC 5/05 processors that 
support TCPIIP-over-Ethernet communication. Through Ethernet 
networks, your SLC 5/05 processors can communicate plant-floor 
data in data acquisition, supervisory control, program management, 
statistical quality control, maintenance management, production 
scheduling, and material tracking applications. 

We help make it easy for you to use Ethernet networks in applications 
such as supervisory monitoring and SLC 5/05 processor program 
management. 

• Three processor models (16K, 32K and 64K memory) to fit a wide 
range of applications 

• Built-in 10Base-T Ethernet channel 
• 10 Mbps communications - TCPIIP protocol 
• Uses widely available Ethernet devices and cabling 
• Supports online programming over Ethernet with RSLogix 500™ 

Programming Software 



Processor Overview: 
(continued) 

Programming: 

• Supports Simple Network Management Protocol (SNMP) for network 
management 

• Achieves high-speed peer-to-peer programmable controlJer communi-
cations via the SLC 500 message instruction 

• High-speed performance- 0.90 ms/K typical scan time 
• Built-in real-time clock/calendar, Year 2000 and Leap Year ready 
• 1 ms Selectable Timed Interrupt (STI) for use in time critical applications 
• 0.50 ms Discrete Input Interrupt (011) for use in high-speed applications 
• Advanced math features - trigonometric, PID, exponential, floating 

point, and the compute instruction 
• Indirect addressing 
• Flash PROM enables future firmware upgrades without physically 

changing EPROMs 

RSLogix 500, a Microsoft~ 32-bit Windows 95~ and Windows N'fTM 
programming software package, supports Allen-Bradley SLC 500 and 
MicroLogix TM families of processors. RSLogix 500 is designed to offer 
powerful functionality, superior diagnostics, reliable communications, 
and an easy-to-use interface. 

RSLogix 500 provides everything you expect in a programming software 
package, from consolidated project view to drag-and-drop editing. Plus 

RSLogix 500 is part of the RSLogix family of products that share: 

• A common user interface and feature set 
• Flexible, easy-to-use editors 
• Point-and-click 1/0 configuration 
• Powerful database editor 
• Diagnostic and troubleshooting tools 
• Dependable communications 

Flexible ladder Editor 

Powerful Database Editor 

Programming Tools 

Diagnostics & Troubleshooting Tools 

Upgradeability and Reusability 

Create programs without constantly correcting syntax errors, then 
later use the Project Verifier to navigate through the corrections. 
Use the Symbol Group Editor to classify a group of symbols for 
easy reuse from project to project. Use the Symbol Picker to 
select address or symbols to address ladder instructions. 
RSlogix 500 symbols may be 20 characters long. Address 
comments may reach 100 characters (5 lines x 20 characters). 
Each rung comment may be 65K characters in length. 
Export your database to Comma-Separated-Value (CSV) format 
for use in Excel or another spreadsheet program - Import 
changes back into RSLogix 500. 
RSLogix 500 designed for Microsoft Windows 95 and NT (4.0 
or later) gives you powerful tools, such as drag and drop, multi
ple window view, drop down menus and much more. 
Use Advanced Diagnostics to navigate to an application area 
that is causing problems. 
Use the Custom Data Monitor to monitor the status of bits, timers, 
counters, inputs, and outputs from within one window. Create a 
unique Custom Data Monitor window for each application. 
Easily upgrade projects from Rockwell Software DOS program
ming packages, by opening the existing project in RSLogix 500. 
Or move a project developed in RSLogix 500 to any of the DOS 
programming packages. 



Features and 
Benefits 

Supports standard Ethernet communications on Channel 1. The 
SLC 5/05 processors support lOMbps Ethernet communications and use 
the TCPIIP protocol. The lOBase-T Ethernet channel provides an eco
nomical connection to your Ethernet Network. 

Built-in Ethernet, not an add on module. The SLC 5/05 delivers fast 
data throughput with no backplane delays. 

The SLC 5/05 Modular Processors provide a second channel 
(Channel 0) for RS-232 communication. This allows: 

• Dial up for remote monitoring and programming 
• Networking over modems for SCADA master/slave RTU applications 
• An alternate connection for operator interfaces freeing up 

peer-to-peer network 
• Direct communication to ASCII devices such as bar code decoders 

and serial printers via a complete set of ASCII ladder instructions 
which simplify programming 

• Direct connection to personal computer 

Channel 0 also supports DH-485 communication. Communication 
via the DH-485 network is available in every SLC processor we ship, 
reducing your system cost for processor communication. 

Supports user memory sizes of 16K, 32K, and 64K. By offering a 
wide range of user memory, the SLC 5/05 modular processors can be 
used in a wide range of applications. 

Supports a variety of input and output modules. The 1746 modular 
110 system offers over 60 types of modules, allowing you to customize 
your control solution to meet your application needs, including discrete, 
analog, and specialty modules. 

Supports 110 configurations of up to 3 chassis (30 local 110 slots). 
Provides you with the flexibility to expand 110 capacity as required. 

Supports remote 110 and DeviceNet™. The SLC 5/05 processors 
support up to 4096 discrete inputs and 4096 discrete outputs. This 110 
can be any mix oflocal 110, remote 110, or 110 on a DeviceNet network. 
This also allows for connectivity to flex 110. 

Provides user-selectable program security. The wide range of 
system protection capabilities allow you to secure user data and 
program files from changes. 

Supports a host of third-party products through the Allen-Bradley 
Encompass™ Program. The Encompass Program provides access to 
products and services that increase your application capabilities. 
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SLC 5/05 Processor General Specifications 

Specification 1747-L551 I 1747-L552 I 1747-L553 
Memory Size 16K Words I 32K Words I 64K Words 
10 Capacity up to 4096 inputs and 4096 outputs 
Maximum Chassis/Slots 3/30 
Standard RAM Lithium Battery (2 years) 
Memory Back-up Options Flash EPROM 
LED Indicators Run, CPU Fault, Battery Low, Forced 1/0, Ethernet, RS-232 
Typical Scan Time' 0.9 ms/K 
Bit Execution (XIC) 0.37 f.JS 

Communication Channel 1: Ethernet (10Base-T) 
Channel 0: RS-232 (DF1, ASCII, or DH485) 

Power Supply Loading at 1A 
5V de 

Power Supply Loading at 200 rnA 
24V de 

Clock/Calendar Accuracy ±54 sec/month at +25·c ( + 7TF), ±81 sec/month at +6o·c ( + 140"F) 
Year 2000 and Leap Year Ready 

Program Scan Hold-up Time 20 milliseconds to 3 seconds (dependent on power supply loading) 
after Loss of Power 

Noise Immunity NEMA Standard ICS 2-230 
Ambient Temperature Rating Operating: o·c to +60"C ( +32.F to + 140.F) 

Storage: -4o·c to +85·c ( -4o·F to + 185"F) 
Humidity 5 to 95% without condensation 
Shock (operating) 30Gs 
Vibration Displacement: .015 in., peak-to-peak at 5 to 57 Hz 

Acceleration: 2.5Gs at 57 to 2000 Hz 
Certification UL listed/GSA approved 

Class 1, Groups A, B, C or D, Division 2 
CE compliant for all applicable directives 

Ethernet Connections 16 simultaneous open connections 
per Processor 

Primary Cable Connection RJ45 
Node Address Type Internet Protocol (IP address) 
Data Rate 10 Mbps 

' The scan times are typical for 1 K ladder logic program consisting of simple ladder logic and communication servicing. Actual scan times 
depend on your program size, instructions used, and communication protocol. 



SLC 5/05 System Test Specifications 

Description Specification 
Temperature Operating: o·c to +60·c ( +32.F to + 140.F) 

Storage: -4o·c to +85·c (-4o·F to+ 185"F) 
Humidity 5 to 95% without condensation 
Vibration Operating: 1.0G at 5 to 2000 Hz 

Non-operating: 2.5Gs at 5 to 2000 Hz 
Shock Operating: 30.0Gs (3 pulses, 11 ms) 

Non-operating: 50.0Gs (3 pulses, 11 ms) 
Free Fall (drop test) Portable, 2.268 kg (5 lbs) or less at 0. 762m (30 in.) (six drops) 

Portable, 2.268 kg (Sibs) or more at 0.1016m (4 in.) (three flat drops) 
Electromagnetic Compatibility Showering Arc: 1.5 KV Per NEMA ICS 2-230/NEMA ICS 3-304 

Surge Withstand Capability: 3 KV Per IEEE Std. 472-1974/ANSI C37.90/90A-1974 
Fast Transient Burst (impulse): 2 KV for 1746 power supplies, 1 KV for 1746 1/0 
and communication lines over 1Om (32.84 ft), 5 ns rise time 
Electrostatic Discharge (ESD): 15 KV, 100 pF/1.5k ohm model 
Radiated Electromagnetic Susceptibility: 5W walkie-talkie at 464.5 MHz and 
153.05 MHz 

Safety Dielectric Withstand: 1500V ac Per UL 508, GSA C22.2 No. 142 
Isolation between Communication Circuits: 500V de 
Isolation between Backplane and I/Os:1500V ac 
Flammability and Electrical Ignition: UL94V-0 

Certification UL listed/GSA approved 
Class 1, Groups A, B, C or D, Division 2 
CE compliant for all applicable directives 

For more information about the SLC 5/05 processor with built-in Ethernet, as well as other products 
and services, contact your local Allen-Bradley sales representative, authorized distributor or authorized 
system integrator. 

SlC 500, Encompass, Controllogix, RAC6000, and Micrologix are trademarks of Rockwell Automation. 

Ethernet is a registered trademark of Digital Equipment Corporation. Intel, and Xerox Corporation. 

Microsoft and Windows 95 are registered trademarks of Microsoft Corporation. 
Windows NT is a trademark of Microsoft Corporation. 

DeviceNet is a trademark of Open DeviceNet Vendor Association. 

RSLogix 500 is a trademark of Rockwell Software, Inc. 

~~- Rockwell Automation 

Worldwide representation. 

Rockwell Automation helps Hs customers receive a superior return on their investment by bringing 
together leading brands in industrial automation, creating a broad spectrum of easy-to-integrate 
products. These are supported by local technical resources available worldwide, a global netwoi'X 
of system solutions providers, and the advanced technology resources of Rockwen. 
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1746 I/0 Module Overview 
The 17 46 1/0 product line provides more than 60 modules to meet your application 
needs in a modular assembly - including intelligent 1/0 modules. 

• digital 1/0 modules provide 4 thru 32 1/0 per module - digital 1/0 circuits 
interface to on/off sensors/actuators- ladder logic has direct access to 1/0 
values - input modules, output modules, and combination inpuVoutput modules 
- ac and de input modules - ac, de, and relay-contact output modules 

• analog 1/0 modules provide 4 thru 16 1/0 per module - D/A and ND 
conversions interface analog signals to data-table values - ladder logic has 
direct access to 1/0 values - input modules, output modules, and combination 
inpuVoutput modules - a high level of resolution for accurate control in a broad 
range of analog applications 

• intelligent 1/0 modules are available to enhance your control system. These 
modules include a high-speed counter module, a BASIC language module, a 
motion control module and communication modules. Each provides a unique 
easy-to-use interface between the 1/0 circuits (digital and/or analog) and the 
CPU. 

This modular hardware design uses cost- and space-effective means to add 1/0 to 
your control system. These modules can be used: 

• in a 2-slot expansion chassis to augment an SLC 500 fixed-I/O controller 

• in a local 1/0 chassis of an SLC modular-hardware controller 

• at a location remote from the processor, in an 1/0 chassis with a 1747-ACN15 
or -ACNR15 1/0 adapter on a ControiNet link with the processor 

• at a location remote from the processor, in an 1/0 chassis with a 1747-ASB 1/0 
adapter on a Universal Remote 1/0 link with the processor 

Features 

• Hardware-platform sharing makes spare-parts stocking convenient 

• Combinations of input and outputs in the same digital and analog modules 
provide expansion capabilities without sacrificing space or increasing cost 

• Variety of voltages creates a precise power fit for your application 

• No need to disconnect wiring to replace module of 16 or more 1/0; removable 
terminal blocks are shipped with 1/0 modules 

• Broad range of signal interfaces to ac and de sensors/actuators for a wide 
variety of applications 

http://www .ab.cornlcatalogs/b 113/slc/io.html 1/3/2003 
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• LED indicators show input/output status for easier troubleshooting 

• Modules available in different densities (32 1/0 per module max) for greater 
flexibility and cost savings 

• 1746 1/0 modules include optical coupling and filter circuitry for signal noise 
reduction 

• A wide range of analog signal levels including standard analog inputs and 
outputs, and direct thermocouple and RTD temperature inputs 

Specifications 

Operating: {relay contect output) 10 g (3 pulses, 11 ms) ,~~ I: Operating: {all modules except relay contact output) 30.0 g {3 pulses, 11 ms) 

Non-operating: 50.0 g {3 pulses, 11 ms) 

~Vibration I: Operating: 1.0 g @ 5-2000 Hz 

Non-operating: 2.5 g @ 5-2000 Hz 

Environmental conditions • Operational temperature: 0 to soo C (32 to 140° F) 

• Storage temperature: -40 to 85° C ( -40 to 185° F) 

• Relative Humidity: 5-95% {without condensation) 

• TOP 

Al1tomaH<:>r1 Systems Ca.t<!LO.Q, page last updated December 20. 2000 

Copyright© 2002, Rockwell Automation. All rights reserved. 
Important Notices 
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HMI520C 
Product Specifications 

Hardware Specifications 

Display 

Type- 256-color STN 
Size (Angle)- 5.7 inches [ 145 mm] 
Size (W x H)- 4.5 x 3.5 inches [ 114 x 89 mm] 
Resolution- 320 x 240 pixels 
Brightness - 150 cd/m2 

Contrast - 30: 1 
Backlight- CCFL with 15.000 hour minimum life span 

Touchscreen 

Type- 4-wire analog resistive 
Touch Accuracy- 0.08 inches [2 mm] 
Surface Hardness - 4H 

Hardware 

Microprocessor- 133 MHz 32-bit RISC 
Flash Memory - 1 MB 
DRAM-4MB 
Non-volatile Recipe RAM - 1 MB 
Real-Time Clock Chip- standard 

Physical Dimensions 

Height- 5.9 inches [ 150 mm] 
Width - 8.0 inches [204 mm] 
Total Depth- 2.0 inches [51 mm] 

Panel Cutout and Dimensional Drawings 

Mechanical 

Material - plastic ABS 
Mounting - panel 

Home Page" 

Wiring- field-wired to external terminal strip for power and D-style communication connectors 
Weight- 2.2 pounds [ 1 kg] 

http://www .map le-systems.com/products/specs/hmi 5 20c _ezw. htm 1/3/2003 
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Environment 

Ratings- IP65, NEMA 4 
Operating Temperature- 32 to 113° F [0 to 45° C] 

Storage Temperature- -4 to 140° F [-20 to 60° C) 
Relative Humidity- 10% to 90% (non-condensing) 

Voltage Resistance- 500V AC (I minute) 

Isolation Resistance - exceed 50Mohms at 500VDC 
Vibration Endurance- 20 to 25Hz (x,y,z direction; 20; 30 minutes) 

Certifications 

CE complies with EN50081-2 (1993) & EN50082-2 (1995) 

Power Requirements 

Input Voltage- 24 VDC 
Power Requirements- 48 watts typical (2 amps@ 24VDC) 

Communication 

Serial Port I (OIT Configuration & RS-485 Communications)- RS-232 or RS-485 (DE9P) 
Serial Port 2 (RS-232 Communications) - RS-232 (DE9S) 
Baud Rates- 115.2K, 57.6K, 38.4K, 19.2K, 9600 
Type- point-to-point 

Operating Specifications 

Screens & Pop-up Windows 

• Up to 245 user-definable screens (full size) or pop-up windows (partial size) 
• Up to 6 pop-up windows can be displayed at one time 
• Pop-up windows can overlap 
• Pop-up windows can be minimized to the task bar or moved by the operator 

• User-definable startup screen 
• User-definable common window for displaying objects that should always be shown 

• Fast selection window for quick access to screens 
• Change screens or call pop-up windows using PLC registers or function keys 

Touchable Objects 

• Can be any size 
• Place any number in a screen or pop-up window 

• Locate anywhere in a screen or pop-up window 

Graphic Objects 

• Drawing tools for lines, rectangles, circles, arcs and polygons 

http://www .maple-systems.com/products/specs/hmi520c_ezw .htm l/3/2003 
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• 256-colors available 
• Overlay existing graphics to create complex graphics 
• Create two-state graphics to represent PLC coils 

• Create multi-state graphics to represent PLC registers 

Graphic Libraries 

• Include more than 500 of the most common symbols 
• Store new graphics in the libraries 

• Use the same libraries in multiple projects 

• Import preexisting bitmaps (up to 256 colors) 

Text 

• Eight font sizes 
• Display in 256-colors 
• International characters available 
• Character set can be modified to include special characters of your creation 

Function Keys 

• Display a new or previous screen 
• Display or close a pop-up window 

• Display a message board 
• Edit a PLC register using numbers or ASCII characters 

Bar Graphs 

• Display with or without a background shape 
• Define the direction- up, down, left, right 
• Constant or variable hi/lo alarm limits 

• Adjustable color, size, span and zero reference 
• Unlimited number of bar graphs per screen 

Meters 

• Four formats - up half, full up, full bottom, 34 full 
• Adjustable color, size, span and zero reference 
• Unlimited number of meters per screen 

Trends 

• Periodically retrieve data from up to 16 PLC registers 
• Vary sampling time from 1 to 65,535 seconds 

• Hold feature for pausing the sampling 

• Single or multiple page display 
• Adjustable color and size 

Alarms 

http://www .maple-systems.com/products/specs/hmi520c_ezw .htm 1/3/2003 
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• Monitor an unlimited number of PLC registers and coils 

• On-screen alarm indicator 

• Horizontal scrolling bar scrolls through all active alarms 

• Alarm list displays all active alarms 

Events 

• Monitor PLC coils or registers for "events" 

• Display screens or pop-up windows on an event trigger (the screens can be configured to 

set PLC coils) 

• Acknowledge and "return to normal" capabilities 

PLC Register Control 

• Decimal, hex, binary, or floating point representation 

• Linear scaling to present analog or digital data in readily understandable terms (i.e., 

degrees, speed) 

• Jogging capability - incremental or time rated 

• Use single or multi-state graphics to represent 

• Masked format for password protection 

Other Features 

• Animated object movement using multi-state graphic objects tied to a PLC register 

• On-line simulation mode for quick debugging 

• Multiple OITs easily connected to one PLC 

• Message board for writing messages 

• Backlight screen saver 

• Standard recipe and RTC 
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